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DEPARTMENT  OF  WATER  RESOURCES 
CENTRAL  DISTRICT 
Sacramento,  California 


DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT,  CORPS  OF  ENGINEERS 
2  1  1  MAIN  STREET 

SAN  FRANCISCO,  CALIFORNIA  94105 


SPNMD-  i" : '  /Si’NiM-R 


2.5  June  1982 


RESPONSE  REQUIRED  BY:  26  Julv  1982 

SUB 'EOT:  COMMENT  PERIOD  FOR  NORTH  BAY  AQUEDUCT,  PHASE  IT  FACILITIES  FINAL 

ENVIRONMENTAL  STATEMENT  (PUBLIC  NOTICE  NO.  12950-58) 

!0  WHOM  1*  MAY  CONCERN: 

1.  As  announced  in  Public  Notice  No.  12950-58  (29  November  1979),  the 
California  Department  of  Water  Resources,  Centra!  District.,  P.  0.  Box  160088, 

Sac  rumen to ,  California,  has  applied  for  n  Department  of  the  Armv  permit  under 
Section  10  of  the  River  and  Harbor  Act  of  1899  and  under  Section  404  of  the 
Clean  Water  Act  to  construct  various  facilities  for  the  purpose  of  conveying 
Sacramento  -  San  Joaquin  Delta  water  overland  to  supply  water  users  in  Solano 
and  Napa  Counties. 

2.  In  response  to  the  National  Environmental  Policy  Act  of  1969,  Public  Law 
91-190.  the  San  Francisco  District,  U.  S.  Army  Corps  of  Engineers,  has  prepared 
a  Final  Environmental  Statement  (FF.S)  for  the  subject  permit  application.  In 
accordance  with  the  Regulations  For  Implementing  the  Procedural  Provisions 

of  The  National  Environmental  Policy  Act  (40  CFR  1506.2),  a  joint  Federal /State 
R.  port  has  been  prepared  to  minimize  duplication  of  effort. 

1.  Ibis  office  is  now  soliciting  comments  and  views  of  appropriate  govern¬ 
ment  agencies,  and  interested  groups  and  individuals  concerning  the  FF.S.  Pleas*, 
submit  your  comments  to  the  District  Engineer,  San  Francisco  District,  by  the 
date  indicated  above  so  that  they  can  be  considered  along  with  other  relevant 
information  in  the  permit  review  process 

4.  Copies  of  the  FES  are  available  for  review  by  contacting  the  San  Francisco 
District  (415-97 4-044 5 ) . 


Sincerely , 


f  rk 

jL-/thomas  j. 

'fi  \  Ma jo r ,  Cl 

®  '  ItJM.  - - 2  i- 


-THOMAS  J.  EDCERT01 
Mayor,  CE 
District  Engineer 
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overland  by  pipeline  and  aqueduct  to  tie  into  Phase  I  aqueduct  facilities 
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INTRODUCTION 


The  Department  of  Water  Resources  '  preferred  alternative  includes  the  Route  1 
alignment  of  the  North  Bay  Aqueduct  plus  urban  water  conservation  programs 
that  will  be  implemented  through  enforceable  institutional  means.  The 
preferred  alternative  for  the  Final  Environmental  Statement /Environmental 
Impact  Report  (ES/EIR)  is  based  on  a  review  of  all  public  comments  received  on 
the  Draft  ES/EIR,  discussions  with  representatives  of  local  water  contracting 
agencies,  and  an  extensive  review  of  the  alternative  water  supply  and  of 
municipal  and  industrial  (M&I)  demands  presented  in  Chapter  3.0  of  the  Draft 
ES/EIR.  Inclusion  of  urban  water  conservation  in  the  preferred  alternative 
assures  implementation  of  urban  water  conservation  measures  along  with 
construction  of  the  North  Bay  Aqueduct  and  provides  important  mitigation  for 
fishery  impacts  by  delaying  full  entitlement  diversions. 

The  Route  1  alignment  is  described  in  the  Draft  ES/EIR  (pages  47-48).  This 
alignment  diverts  Sacramento -San  Joaquin  Delta  water  for  M&I  use  in  Solano  and 
Napa  counties  from  Cache  Slough  in  eastern  Solano  County  by  underground 
pipeline  to  tie  into  existing  Phase  I  aqueduct  facilities  near  Cordelia, 
California. 

Possible  water  conservation  measures  for  all  North  Bay  Aqueduct  contracting 
agencies  have  been  added  to  the  Final  ES/EIR.  A  general  description  of  these 
measures  is  presented  in  Appendix  I.  These  measures  are  used  in  draft  urban 
water  conservation  plans  for  Solano  and  Napa  counties,  which  are  included  as 
Appendices  II  and  III  of  this  final  report.  Jfhe  measures  presented  in  these 
draft  plans  include  measures  currently  implemented  in  the  service  areas  and 
new  measures  suited  to  the  character  and  needs  of  the  service  area.  Negotia¬ 
tions  in  progress  between  the  Department  of  Water  Resources  and  North  Bay 
Aqueduct  contracting  agencies  are  designed  to  establish  conservation  programs 
that  will  be  implemented  through  enforceable  institutional  means  including 
goals  or  specific  conservation  measures.  Such  programs  will  be  reasonable, 
practical,  and  economically  achievable.  The  draft  urban  water  conservation 
plans  are  being  reviewed  in  current  negotiations.  The  Final  ES/EIR  also 
presents  potential  water  savings  that  correspond  to  specific  conservation 
measures  and  these  savings  could  be  the  framework  for  the  goals  of  a  water 
conservation  program. 

Under  the  preferred  alternative,  conservation  programs  will  be  designed  to 
extend  contract  entitlement  further  into  the  future  and  there  will  be  no 
reduction  in  maximum  annual  entitlements.  The  Department  has  set  a  first 
priority  for  the  use  of  available  nonproject  funds  to  offset  a  portion  of  the 
costs  associated  with  implementing  conservation  measures  and  will  also  use 
project  funds  to  finance  parts  of  the  measures.  In  addition,  the  Department 
will  negotiate  rescheduling  of  contracted  annual  entitlement  deliveries  to 
compensate  for  water  conservation  savings  and  new  demand  predictions.  This 
rescheduling  will  spread  the  existing  delivery  schedule  volumes  over  a  longer 
period  of  time,  thereby  reducing  annual  deliveries  and  payments. 
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The  Final  ES/EIR  is  divided  into  three  sections.  Section  1  is  a  general 
response  to  major  comments  on  the  Draft  ES/EIR  and  a  detailed  explanation  of 
all  changes  made  to  Chapter  3.0  of  the  Draft  ES/EIR,  which  describes  water 
needs  and  alternatives.  Section  2  contains  copies  of  the  written  comments 
received  and  specific  responses  to  them.  Section  3  consists  of  corrections 
and  additions  to  the  Draft  ES/EIR,  presented  in  order  of  their  appearance  in 
the  draft  report.  The  Draft  ES/EIR  is  included  as  Appendix  V  to  the  Final 
ES/EIR. 

The  information  contained  in  this  document,  combined  with  the  Draft  ES/EIR, 
fulfills  both  the  Federal  and  State  environmental  guidelines  for  the  content 
of  a  Final  ES/EIR. 


Public  Involvement 


Guidelines  of  the  National  Environmental  Policy  Act  of  1969  (NEPA)  and  the 
California  Environmental  Quality  Act  of  1970  (CEQA)  require  that  the  spon¬ 
soring  or  lead  agency  respond  in  writing  to  all  comments  received  during  the 
public  review  of  the  Draft  Environmental  Statement /Environmental  Impact  Report 
(ES/EIR).  The  response  to  these  comments,  the  Draft  ES/EIR,  and  revisions  to 
the  Draft  ES/EIR  constitute  the  Final  ES/EIR. 

Public  participation  has  been  an  important  component  in  developing  the  North 
Bay  Aqueduct  ES/EIR.  Early  and  regular  consultation  with  responsible  agencies 
and  the  public  was  instrumental  in  preparing  the  Draft  ES/EIR  (see 
Section  10.0  of  the  Draft  ES/EIR). 

A  Draft  ES/EIR  on  the  North  Bay  Aqueduct  Phase  II  facilities  was  distributed 
for  review  in  June  1981.  A  public  hearing  to  receive  questions  or  comments  on 
the  Draft  ES/EIR  was  held  on  July  29,  1981,  in  Fairfield.  In  addition, 
written  comments  were  received  during  the  review  period.  Important  comments 
included  concern  for  disruption  of  agricultural  operations,  protection  of 
Jepson  Prairie  flora,  cost  of  the  alternative  alignments,  cumulative  impacts, 
and  the  information  presented  in  the  draft  on  water  demands  and  water  supply 
alternatives . 

The  public  review  period  for  the  Draft  ES/EIR  ended  August  17,  1981;  the 
federal  review  period  ended  August  31.  Agencies,  organizations,  and 
individuals  who  responded  to  the  Draft  ES/EIR  were: 

U.  S.  Environmental  Protection  Agency 
National  Marine  Fisheries  Service 
U.  S.  Department  of  the  Interior 
U.  S.  Department  of  Transportation 

Federal  Energy  Regulatory  Commission  (San  Francisco) 

Federal  Energy  Regulatory  Commission  (Washington) 

U.  S.  Coast  Guard 

U.  S.  Department  of  Agriculture,  Forest  Service 

Advisory  Council  on  Historic  Preservation 

The  Resources  Agency  of  California 

California  Department  of  Transportation 

California  Regional  Water  Quality  Control  Board 

University  of  California  Natural  Land  and  Water  Reserves  System 
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University  of  California  Natural  Land  and  Mater  Reserves  System 

California  Department  of  Parks  and  Recreation 

Office  of  Historic  Preservation 

Yolo-Solano  Air  Pollution  Control  District 

Napa  County  Flood  Control  and  Water  Conservation  District 

American  Canyon  Mater  District 

City  of  Napa 

City  of  Vallejo 

San  Joaquin  County  Council  of  Governments 

City  of  Vacaville 

Fairfield  Suisun  Sewer  District 

Solano  County  Board  of  Supervisors 

City  of  Fairfield 

Environmental  Defense  Fund 

Friends  of  the  River 

Pacif< -  Gas  and  Electric  Company 

The  i.  cure  Conservancy 

California  Native  Plant  Society 

State  Senator  Jim  Nielson 

Downey,  Brand,  Seymour,  and  Rohwer 

James  Gross i,  Jr.,  Inc. 

Ben  Alius tiarte 
Richard  Emigh 
Roger  Souza 


Copies  of  the  Final  ES/E1R  will  be  furnished  to  all  those  who  received  the 
Draft  report,  plus  others  not  on  this  list  who  have  requested  a  copy  of  the 
Final  report. 


SECTION  1.  GENERAL  RESPONSE  TO  PUBLIC  REVIEW  COMMENTS  ON  THE 
WATER  NEEDS  AND  ALTERNATIVES  PRESENTED  IN  THE 
DRAFT  ENVIRONMENTAL  STATEMENT /ENVIRONMENTAL  IMPACT  REPORT 


Major  comments  received  on  the  Draft  North  Bay  Aqueduct  Environmental 
Statement /Environmental  Impact  Report  (Draft  ES/EIR)  required  further  investi¬ 
gation  of  "Water  Needs  and  Alternatives"  (Chapter  3.0  of  the  Draft  ES/EIR). 

The  findings  of  this  investigation  as  presented  in  this  section  supersede  or 
add  to  the  information  presented  in  the  Draft  ES/EIR.  This  section  represents 
the  changes  and  explanation  of  changes  for  Chapter  3.0  of  the  Final  ES/EIR  as 
well  as  a  general  response  to  major  comments  on  the  Draft  ES/EIR. 

This  investigation  was  needed  to  reexamine  the  potential  of  water  supply 
alternatives  and  to  determine  the  preferred  alternative 's  consistency  with  the 
State’s  water  resources  management  policy,  exemplified  by  the  general  policy 
statement,  "Water  resources  already  developed  shall  be  used  to  the  maximum 
extent  before  new  sources  are  developed." 

This  investigation  was  done  with  special  attention  given  to  specific  State 
water  management  policies  that  focus  on  conjunctive  use  of  surface  and  ground 
water  supplies,  water  conservation,  reclamation  and  reuse  of  water,  and  energy 
considerations  in  the  planning  process.  These  policies  are  presented  in  a 
joint  draft  bulletin  issued  in  June  1981  by  the  Department  of  Water  Resources 
and  the  State  Water  Resources  Control  Board.  This  draft  bulletin  introduces 
the  State's  Water  Resources  Management  Policies  by  stating:  "In  certain 
instances,  managers,  administrators,  and  members  of  boards  or  commissions  will 
find  it  necessary  to  use  their  discretion  in  applying  these  policies  within 
the  interpretations  presented." 

Changes  made  to  Chapter  3.0  of  the  Draft  ES/EIR  as  a  result  of  this  investiga¬ 
tion  include: 

°  Updating,  correcting,  and  expanding  information  on  all  water  supply  alterna¬ 
tives,  population  projections,  municipal  and  industrial  (M&I )  water  demands, 
and  anticipated  M&I  supplemental  water  requirements. 

0  Categorizing  all  supplies  according  to  their  potential  to  provide  a  firm  M&I 
supply  for  Solano  and  Napa  counties. 

0  Developing  comprehensive  urban  water  conservation  plans  for  Solano  and  Napa 
counties  that  specify  possible  conservation  measures  for  all  North  Bay 
Aqueduct  contracting  agencies  and  provide  important  mitigation  for  fishery 
impacts  by  extending  contracted  entitlement  buildup  schedules  and 
correspondingly  delaying  North  Bay  Aqueduct  annual  diversion  increases. 

0  Increasing  the  values  for  the  projected  reuse  of  agricultural  drainage  water 
to  offset  projected  agricultural  demands. 

9  Using  information  from  the  U.  S.  Bureau  of  Reclamation  operation  study  of 
Lake  Berryessa  to  revise  the  estimate  of  potential  additional  supplies  for 
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Solano  County  from  conjunctive  use  of  surface  water  and  ground  water 
supplies . 

9  Revising  the  preferred  water  supply  alternative  to  include  implementation  of 
reasonable  and  enforceable  water  conservation  programs. 

9  Addition  of  an  environmental  Impact  review  of  various  alternative  water 
supplies  that  could  potentially  supplement  the  North  Bay  Aqueduct. 

These  changes  and  others  made  to  the  Draft  ES/EIR  are  indicated  in  this 
section  and  in  Section  3,  Corrections  and  Additions  to  the  Draft  ES/EIR. 
Preliminary  urban  water  conservation  plans  developed  by  the  Department  of 
Water  Resources  for  Solano  and  Napa  counties  are  presented  in  Appendices  II 
and  III  of  the  Final  ES/EIR. 

The  results  of  the  investigation  confirm  several  conclusions  of  the  Draft 
ES/EIR: 

9  The  North  Bay  Aqueduct  is  needed  before  1990  as  a  firm  supply  to  meet  the 
supplemental  M&I  water  requirements  for  Solano  and  Napa  counties. 

9  The  combined  total  potential  supply  from  all  alternative  sources  will  not 
guarantee  a  firm  M&I  supply  sufficient  to  meet  the  supplemental  water 
demands  for  Solano  and  Napa  counties  without  the  North  Bay  Aqueduct,  and 
therefore  the  combined  alternative  supplies  cannot  independently  constitute 
an  alternative  to  the  North  Bay  Aqueduct . 

9  Alternative  supplies  to  the  North  Bay  Aqueduct  can  provide  an  additional 
source  of  M&I  water  and  water  conservation  measures  can  delay  the  future  M&I 
demands  in  Solano  and  Napa  counties,  which  will  significantly  complement  the 
North  Bay  Aqueduct  deliveries  and  extend  the  adequacy  of  this  facility  to 
meet  demands  beyond  the  time  that  is  projected  by  contract  entitlement 
buildup  schedules . 

9  Use  of  existing  supplies  have  been  maximized  in  accordance  with  State  Water 
Resources  Management  Policy. 

The  invest igatic-n  consisted  of: 

9  Researching  Information  that  has  become  available  since  publication  of  the 
draft. 

9  Reviewing  references  from  which  information  was  obtained  for  the  draft 
report  to  check  accuracy  and  compatibility  with  other  information  used  for 
the  draft. 

The  investigation  was  based  on  the  following  information.  Memorandum  reports 
are  on  file  with  the  Department  of  Water  Resources. 

1.  Memorandum  Report.  "Water  Action  Plan  for  the  Southwest  Sacramento  Valley 
Service  Area",  Department  of  Water  Resources,  October  6,  1980.  (This 
report  was  in  progress  when  the  Draft  ES/EIR  was  published.) 
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2.  "Solano  County  Water  Project  California,  Concluding  Report  on  the 
Feasibility  Investigation  of  Agricultural,  Municipal,  and  Industrial  Water 
Requirements  of  Solano  County",  U.  S.  Department  of  the  Interior,  Water 
and  Power  Resources  Service  (now  U.  S.  Bureau  of  Reclamation),  October 

1980. 

3.  Memorandum  Report.  "State  Water  Project  Future  Supply  — Alameda,  Napa, 
Santa  Clara,  and  Solano  County",  Department  of  Water  Resources,  December 

1981. 

4.  1980  Department  of  Finance  Populations  for  Solano  and  Napa  Counties. 

5.  "Draft  Solano  County  Flood  Control  and  Water  Conservation  District  Urban 
Water  Conservation  Plan",  Department  of  Water  Resources,  November  1981 
(Appendix  II  of  the  Final  ES/EIR). 

6.  "Draft  Napa  County  Flood  Control  and  Water  Conservation  District  Urban 
Water  Conservation  Plan",  Department  of  Water  Resources,  November  1981 
(Appendix  III  of  the  Final  ES/EIR). 

7.  "Policies  and  Goals  for  California  Water  Management;  The  Next  20  Years". 
Public  Review  Draft.  State  Water  Resources  Control  Board  and  Department 
of  Water  Resources,  June  1981. 

8.  Memorandum  Report.  "An  Operation  Study  of  Lake  Berryessa  by  USBR  Used  by 
the  Department  of  Water  Resources  to  Estimate  the  Potential  for 
Conjunctive  Use  of  Surface  and  Ground  Water”,  Department  of  Water 
Resources,  January  1982. 

9.  "Geology,  Water  Resources,  and  Usable  Ground-Water  Storage  Capacity  of 
Part  of  Solano  County,  California",  USGS  Water-Supply  Paper  1464,  I960. 

10.  "Sacramento  Valley",  Department  of  Water  Resources  Bulletin  118-6,  1978. 

Water  supply  alternatives  were  classified  and  rated  to  clarify  their  potential 
for  providing  firm  supplies  for  M&I  supplemental  water  needs  projected  to 
occur  prior  to  1990  in  Solano  and  Napa  counties  (see  Table  3-1 (F)).  Urban 
water  conservation  measures  included  conservation  for  industry  and  were 
considered  separate  from  water  supply  alternatives.  Classifications  were:  no 
potential,  limited  potential,  and  high  potential. 

The  "no  potential"  classification  was  used  to  identify  alternatives  that  could 
not  be  used  to  supplement  or  replace  North  Bay  Aqueduct  M&I  supplies  because 
of  institutional,  environmental,  economic,  social,  or  technical  constraints. 

The  "limited  potential”  classification  was  used  to  identify  alternatives  that 
present  information  shows  cannot  be  used  as  a  substitute  supply  because  of  the 
constraints  previously  mentioned.  However,  these  alternatives  are  being 
investigated  in  ongoing  Department  studies  and  future  advances  in  technology 
or  future  study  findings  could  make  these  alternative  supplies  available.  The 
application  of  these  "limited  potential"  alternatives  cannot  be  relied  upon  to 
improve  within  the  next  three  to  eight  years.  During  this  period,  shortages 
in  M&I  supplies  are  expected  for  Solano  and  Napa  counties  and  action  must  be 
taken  now  to  allow  for  construction  time  of  a  facility  with  a  firm  supply. 
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An  evaluation  included  in  this  section  considered  the  "limited  potential" 
alternatives  as  substitute  North  Bay  Aqueduct  supplies  even  though  there  were 
uncertainties  associated  with  these  alternatives.  This  evaluation  showed  that 
even  with  application  of  the  maximum  potential  water  supplies  of  these 
alternatives,  to  meet  the  M&I  needs  of  Solano  and  Napa  counties,  the  North  Bay 
Aqueduct  is  still  needed  to  meet  supplemental  M&I  water  requirements  (see 
Tables  3-2  (F)  and  3-4  (F)). 

The  "high  potential"  classification  identified  supplies  and  measures  that  can 
provide  a  firm  supply  before  1990. 

Water  supply  alternatives  classified  as  "no  potential"  were:  (1 )  desalination 
of  water  from  Suisun  Slough  in  southern  Solano  County;  (2)  Solano  Project 
reanalysis;  (3)  West  Sacramento  Valley  Canal  development;  and  (4)  ground  water 
supply  development.  The  ground  water  supply  development  alternative  did  not 
Include  the  variations  of  conjunctive  use  of  surface  and  ground  water 
supplies. 


Desalination  of  Suisun  Slough 


The  Draft  ES/EIR  indicates  (page  35,  paragraph  3. 2. 4. 8)  that:  "Desalination 
of  Suisun  Slough  water  would  be  expensive  and  energy-intensive,  and  the 
technology  must  be  considered  somewhat  uncertain.”  The  Draft  ES/EIR  points 
out  that  the  Department  of  Water  Resources  is  actively  working  with  desalina¬ 
tion  as  a  method  to  develop  water  supplies  in  California.  However,  the 
unsuitability  of  the  diversion  location  at  Suisun  Slough  makes  desalination  of 
Suisun  Slough  for  an  alternative  North  Bay  Aqueduct  supply  infeasible.  Five 
additional  factors  have  been  Identified  that  combine  to  add  to  the  cost  and 
reduce  the  feasibility  and  desirability  of  this  alternative  because  of  the 
unsuitability  of  the  diversion  location  at  Suisun  Slough.  The  factors  listed 
below  will  add  to  the  estimated  costs  of  $300  per  acre-foot  listed  in  the 
Draft  ES/EIR  for  this  alternative. 

*  Disruption  of  the  planned  Suisun  Marsh  Overall  Protection  Facilities.  These 
facilities  have  been  designed  to  change  the  marsh's  hydraulic  characteris¬ 
tics  to  protect  water  quality  in  marsh  channels.  The  current  design  of  the 
facilities  maximizes  flow  capacity  of  major  existing  marsh  channels  and 
proposed  facilities.  Because  these  flow  rates  are  just  sufficient  to  meet 
the  water  quality  and  quantity  needs  of  the  marsh,  a  diversion  from  Suisun 
Slough  would  disrupt  the  effectiveness  of  the  planned  facilities.  Modifica¬ 
tion  of  the  proposed  facilities  to  compensate  for  the  Suisun  Slough 
diversion  would  require  enlargement  of  the  control  facilities,  main  existing 
marsh  channels,  and  new  artificial  channels  designed  to  deliver  water  from 
Collinsville  to  the  northern  marsh  area.  These  facilities  and  channels  are: 
(1)  Montezuma  Slough  Control  Structure,  (2)  Montezuma  Slough  between 
Collinsville  and  Nurse  Slough,  (3)  Potrero  Ditch,  (4)  Luco  Slough,  and 
(5)  Hill  Slough.  The  cost  of  modifying  these  facilities  and  channels  would 
be  expensive  and  would  make  diversions  at  Suisun  Slough  economically 
infeasible.  In  addition,  dredging  these  channel  enlargements  would  create 
substantial  disruptive  environmental  impacts  beyond  those  involved  in  the 
presently  planned  overall  marsh  facilities. 
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9  Increased  Delta  outflow  requirements  needed  to  compensate  for  a  diversion  at 
Suisun  Slough  when  the  water  projects  are  under  controlled  flow  conditions. 
Controlled  flow  conditions  exist  when  the  Delta  outflow  requirements  are 
being  met  from  project  storage  releases.  The  diversion  would  cause  an 
increase  in  salinity  in  the  Sacramento  River  at  Collinsville  if  fresh  water 
were  not  released  from  upstream  reservoirs.  Collinsville  is  a  water  quality 
control  station  specified  in  Water  Rights  Decision  1485.  The  necessary 
replacement  supply  would  not  equal  100  percent  of  the  diversion;  however,  it 
would  constitute  a  significant  portion  of  the  diverted  supply.  The  compen¬ 
sating  release  of  fresh  water  would  represent  a  reduction  of  firm  State 
Water  Project  (SWP)  yield  and  therefore  would  offset  the  effectiveness  of 
the  desalination  plan  in  Seisin  Marsh.  Without  a  replacement  supply,  the 
resulting  altered  salinity  gradient  would  cause  general  salinity  increases 
in  the  Delta  estuary  system.  North  Bay  Aqueduct  diversions  under  controlled 
flow  conditions  also  need  a  replacement  supply.  Department  planning  to  the 
year  2000  includes  100  percent  of  this  replacement  from  project  storage  and 
cost  figures  in  the  Final  ES/EIR  include  the  cost  of  this  project  water. 

8  Problems  associated  with  disposal  of  waste  brine  generated  by  a  desalting 
plant.  The  Draft  ES/EIR  suggested  (page  19,  paragraph  3. 2. 2. 4. 3)  that  the 
waste  brine  discharged  from  a  Suisun  Slough  desalination  plant  might  be 
transported  by  pipeline  to  Carquinez  Strait .  This  waste  disposal  would 
impact  not  only  the  ltmnediate  area  of  discharge  but  also  a  wider  area  due  to 
tidal  activity. 

8  Problems  associated  with  high  concentrations  of  total  dissolved  solids.  The 
Draft  ES/EIR  compared  the  quality  of  Suisun  Slough  to  the  quality  of  agri¬ 
cultural  drainage  water  in  the  San  Joaquin  Valley  (5,000-10,000  ppm  TDS ). 
This  is  true  only  during  the  months  In  which  the  Suisun  Marsh  facilities 
will  be  operating  to  meet  water  right  standards  for  the  Marsh  —  October 
through  May.  In  other  months,  the  quality  could  reach  20,000  ppm  TDS.  This 
higher  salinity  at  the  Suisun  Slough  diversion  location  would  require  a 
technologically  more  complicated  desalination  system. 

0  Environmental  conditions  at  the  proposed  intake,  requiring  protection 
measures.  Suisun  Slough  is  a  main  waterway  within  the  Suisun  Marsh,  which 
provides  nursery  areas  and  habitats  for  striped  bass  and  other  fish. 
Consequently,  screening  at  this  diversion  location  would  be  required.  In 
addition,  the  brackish  water  conditions  at  Suisun  Slough  would  create 
serious  screen -cleaning  problems. 

Based  on  all  available  Information,  desalination  of  Suisun  Slough  water  is  not 

considered  a  viable  source  of  M&I  water  for  Solano  and  Napa  counties. 


Solano  Project  Reanalysis 

New  information  on  the  Solano  Project  raanalysis  was  obtained  by  conversation 
with  representatives  of  the  Solano  County  Flood  Control  and  Water  Conservation 
District  and  by  comments  received  on  the  Draft  ES/EIR.  The  water  supply 
evaluation  summary.  Table  3-1  in  Chapter  3.0  of  the  Draft  ES/EIR,  indicated 
that  20,000  acre-feet  of  additional  water  supply  would  potentially  be  avail¬ 
able  in  the  year  2000  from  this  reanalysis.  The  correct  value  for  this 
potential  supply,  as  determined  by  the  U.  S.  Bureau  of  Reclamation  (USBR),  is 
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13,000  acre-feet  (Four -Count lea  Study,  Water  Management  Opportunities  for 
Lake,  Napa,  Solano,  and  Yolo  Counties,  Status  Report,  Water  and  Power 
Resources  Service,  January  1979).  In  addition,  the  Department  of  the 
Interior 's  comments  on  the  Draft  ES/EIR  state  that  use  of  greater  than  safe 
yield  of  Solano  Project  water  would  require  an  agreement  with  the  present  USBR 
water  service  contractors  on  deficiency  criteria  for  critical  water  supply 
years.  The  Solano  County  Flood  Control  and  Water  Conservation  District  has 
Indicated  that  this  operational  concept  will  not  satisfy  its  water  use  needs. 
Its  contracts  with  member  imits  now  have  an  average-year  use  higher  than  the 
firm  yield  of  the  Solano  Project.  The  Draft  ES/EIR  pointed  out  (page  18, 
paragraph  3. 2. 2. 3. 2)  that  in  the  1980  water  year  the  Solano  County  Flood 
Coatrol  and  Water  Conservation  District  scheduled  and  received  advance  payment 
from  its  member  agencies  for  delivery  of  216,400  acre-feet.  This  is  about 
13,000  acre-feet  more  than  the  present  firm  yield  of  the  Solano  Project  and 
about  2,000  acre-feet  more  than  the  Solano  Project  yield  after  adjustment  for 
the  reanalysis.  This  makes  it  mandatory  that  they  already  accept  a  deficiency 
in  critical  water  supply  years  to  compensate  for  contract  requirements  that 
exceed  present  yield.  These  deficiencies  are  in  addition  to  present  critical 
year  deficiencies,  which  occur  7  percent  of  the  time  and  are  Independent  of 
the  reanalysis.  The  reanalysis  will  require  modification  of  existing  Solano 
Project  water  user  contracts  to  accept  a  third  level  of  deficiency  criteria 
that  increase  the  frequency  of  critical  year  deficiencies.  The  increase  would 
be  from  7  percent  to  14  percent.  In  addition,  any  change  in  operation  could 
have  an  adverse  effect  on  recreation  opportunities  at  Lake  Berryessa.  For 
these  reasons,  the  Solano  Project  reanalysis  alternative  was  considered  to  be 
unavailable  as  a  substitute  for  North  Bay  Aqueduct  water  supplies. 


West  Sacramento  Valley  Canal 

Information  was  added  in  the  Final  ES/EIR  to  clarify  that  the  West  Sacramento 
Valley  Canal  cannot  be  realistically  considered  as  a  potential  water  supply 
to  offset  expected  supplemental  water  needs.  This  information  includes  the 
facts  that  Congress  has  not  yet  authorized  this  canal  and  that  the  California 
Water  Commission  support  for  this  facility  would  be  contingent  on  resolving 
fish  and  wildlife  problems  at  Red  Bluff  Diversion  Dam  on  the  Sacramento  River. 
These  problems  would  be  aggravated  by  the  additional  diversions.  In  response 
to  the  Draft  ES/EIR,  the  Department  of  the  Interior  commented  that  they  have 
recently  completed  a  concluding  report  on  this  project  and  found  that  this 
alternative  source  of  water  is  highly  unlikely  in  the  near  future  because  of  a 
general  lack  of  support.  Therefore,  the  canal  would  not  be  available  in  time 
to  prevent  water  deficiencies  that  will  occur  in  Napa  and  Solano  counties. 


Ground  Water  Supply  Development 

The  range  of  values  listed  in  the  Draft  ES/EIR  for  ground  water  supply 
development  was  corrected  to  be  consistent  with  the  Department 's  October  1980 
“Water  Action  Plan  for  the  Southwest  Sacramento  Valley  Service  Area”,  which 
used  historical  records  to  compute  safe  yield.  This  report  determined  the 
safe  yield  of  ground  water  for  Solano  County  based  on  10  years  of  historical 
record  from  1963-73.  During  this  period,  local  precipitation  was  average  and 
ground  water  levels  remained  fairly  constant.  This  suggested  that  recharge 
and  withdrawals  were  equal  and  that  average  annual  pumping  was  equivalent  to 


10 


safe  yield.  This  computed  safe  yield  value  was  131,700  acre-feet  per  year. 
This  value  updates  the  range  of  106,000  to  159,700  acre-feet  presented  in  the 
Draft  ES/EIR,  which  was  based  on  two  separate  estimates  contained  in  previous 
studies  for  which  supporting  data  were  not  available.  Based  upon  this  infor¬ 
mation,  the  Department  is  assuming  current  ground  water  pumpage  approximates 
the  safe  yield.  Therefore,  the  16,000  acre-feet  per  year  listed  in  the  Draft 
ES/EIR  as  a  potential  additional  water  supply  would  not  be  available  and  has 
been  omitted  as  a  viable  alternative  to  the  North  Bay  Aqueduct. 


Other  water  supply  alternatives  are  waste  water  reclamation  and  conjunctive 
use  of  surface  and  ground  water.  Following  additional  review,  it  has  been 
determined  that  both  of  these  have  a  limited  potential  classification . 


Waste  Water  Reclamation 


The  wide  range  of  estimates  listed  in  the  Draft  ES/EIR  for  waste  water 
reclamation  have  been  restudied  by  the  Department  to  include  all  recent 
information  on  this  subject.  The  updated  values  were  developed  as  part  of  the 
Department's  ongoing  reclamation  studies,  which  center  on  State  Water  Project 
service  areas.  This  evaluation  computed  new  values,  which  are  presented  in 
Table  3-5 (F).  These  values  represent  the  projected  additional  M&I  water 

supplies  that  could  be  made  available  to  Solano  and  Napa  counties  from  waste 

water  reclamation.  These  updated  values  replace  the  estimated  range  of 
reclamation  supplies  listed  in  the  Draft  ES/EIR  in  Table  3-1  on  page  14  and  in 

section  3. 2. 3. 2  starting  on  page  31.  Table  3-4 (F)  shows  that  even  with 

maximum  use  of  projected  waste  water  reclamation  supplies,  the  North  Bay 
Aqueduct  would  be  needed  to  meet  supplemental  M&I  water  needs  for  Solano  and 
Napa  counties  before  1990. 

The  Department  fs  evaluation  of  waste  water  reclamation  and  projections  of 
supplies  from  reclamation  was  done  in  accordance  with  Policy  5  of  the 
"Policies  and  Goals  for  California  Water  Management".  The  Department  is 
committed  to  this  policy  for  future  reclamation  and  water  development 
activity.  This  policy  states:  "Water  shall  be  reclaimed  and  reused  to  the 
maximum  extent  feasible."  The  policy  further  states  that  the  State  shall 
encourage  and  consider  or  recommend  for  funding  reclamation  projects  that  meet 
the  following  conditions  and  that  do  not  adversely  affect  vested  water  rights, 
unreasonably  impair  Instream  beneficial  uses,  or  place  an  unreasonable  burden 
on  present  water  supply  systems: 

a  Beneficial  use  of  waste  water  that  would  otherwise  be  discharged  to  marine 
or  brackish  receiving  water  or  evaporation  ponds. 

t 

*  Reclaimed  water  to  replace  or  supplement  fresh  water  or  better  quality 
water. 

*  Reclaimed  water  to  preserve,  restore,  or  enhance  Instream  beneficial  uses 
that  Include  but  are  not  limited  to  fish,  wildlife,  recreation,  and 
esthetics  associated  with  any  surface  water  body  or  wetlands. 

In  addition  to  Water  Management  Policy,  reclamation  of  waste  water  is  given 
special  attention  in  the  California  Water  Code.  Sections  13550-13551  require 
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use  of  reclaimed  water  for  greenbelc  irrigation  if  such  water  can  be  delivered 
at  a  reasonable  cost  and  is  comparable  to  (or  less  than)  the  cost  of 
equivalent  potable  water.  Forfeiture  of  water  rights  because  of  use  of 
reclaimed  water  is  prohibited  as  stated  in  the  Water  Code. 

The  projections  for  future  reclamation  supplies  are  explained  in  a  Department 
of  Water  Resources  memorandum,  December  30,  1981,  "State  Water  Project  Future 
Supply  — Alameda,  Napa,  Santa  Clara,  and  Solano  County".  That  memorandum 
identified  a  potential  of  an  additional  1,700  acre-feet  per  year  in  1990  and 
4,400  acre-feet  per  year  in  2000  for  Solano  and  Napa  counties.  The 
projections  estimated  total  waste  water  production  by  multiplying  population 
projections  by  average  per  capita  discharge  rates.  The  amount  of  future 
reclaimed  supplies  was  estimated  to  be  a  specified  percentage  of  waste  water 
production  (beginning  at  2  percent  in  1990  for  Solano  and  rising  to  5  percent 
in  2000;  beginning  at  5  percent  in  1990  for  Napa  and  rising  to  7  percent  in 
2000).  These  percentages  were  based  up*’-  a  variety  of  considerations, 
including  a  review  of  ongoing  studies  and  projects,  land  use  patterns,  and 
various  factors  affecting  the  use  of  reclaimed  water.  These  projections  are 
shown  in  Table  3 -5(F). 

Studies  have  not  identified  any  I'rge-scale  feasible  projects.  The  most 
likely  large-scale  project  was  ccv  < hat  would  deliver  waste  water  from  the 
Fairfield  Suisun  Wastewater  'Treatment  Plant  to  the  Dally  service  area.  It  is 
discussed  lr.  more  detail  later  in  this  section. 

Even  though  no  significant  projects  are  being  proposed,  it  is  expected  that 
some  will  materialize  before  the  year  2000.  The  projections  for  Napa  and 
Solano  counties  considered  the  fact  that  the  counties  have  agricultural  areas, 
which  can  be  major  users  of  reclaimed  water  if  located  near  the  sources  of 
reclaimed  water.  Other  factors  considered  include: 

Factors  Favoring  Reclamation: 

1.  Increasing  demands  for  water  in  excess  of  developed  water  supplies. 

2.  A  possible  higher  degree  of  public  acceptance  of  using  waste  effluent 
because  of  current  research  studies  that  may  resolve  some  of  the  public 
concerns . 

3.  Development  of  more  efficient  and  economical  waste  water  treatment  systems 
that  can  render  the  water  suitable  for  reuse . 

4.  An  increasing  Interest  in  the  use  of  waste  water  for  landscape  irrigation. 
For  example,  while  the  quantity  would  be  small,  Caltrans  has  a  high  degree 
of  interest  in  developing  the  use  of  waste  water  for  irrigation  of  highway 
side  and  median  strips. 

5.  The  increasing  cost  of  water  will  probably  be  significant  in  promoting  the 
recycling  of  waste  water  by  some  high-water  use  industries. 

Factors  Adverse  to  Reclamation: 

1.  A  significant  reduction  of  federal  funding  for  waste  water  treatment  and 
reclamation  projects  and  a  concurrent  reduction  in  State  matching  funds. 
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2.  Urbanization  of  agricultural  lands  on  which  waste  water  can  and  is 
presently  being  used. 

3.  No  established  health  standards  that  permit  use  of  waste  water  for  ground 
water  recharge  projects . 

4.  Present-day  technology  has  developed  greater  capability  to  analyze  for 
toxic  materials  at  very  low  concentrations,  which  results  in  more  stringent 
restrictions  on  the  use  of  waste  water. 

The  waste  water  supply  that  would  be  available  for  reclamation  in  increasing 
amounts  could  possibly  supplement  the  North  Bay  Aqueduct  in  meeting  future  M&I 
demands  for  Solano  and  Napa  counties  if  suitable  agricultural  or  industrial 
supplies  now  used  could  be  identified  to  release  comparable  quantities  of 
fresh  water  supplies  for  M&I  purposes.  Solano  and  Napa  counties  are  reusing  a 
portion  of  their  waste  water  supply  to  meet  some  water  demands.  These  current 
reuse  supplies  have  been  included  in  the  M&'I  supply  totals  for  both  counties, 
directly  reducing  future  M&I  supplemental  water  requirements. 

In  Solano  County  the  total  quantity  of  water  now  being  reused  is  3,500  acre- 
feet  per  year,  which  Is  applied  to  crop  Irrigation,  industry,  and  turf  farm¬ 
ing.  The  State  of  California  Medical  Facility,  City  of  Vacaville  Industrial 
Wastewater  Treatment  Facility,  and  Fairfield  Suisun  Regional  Wastewater 
Treatment  Plant  have  contributed  to  this  reuse  effort. 

In  Napa  County  the  total  quantity  of  water  being  reused  is  500  acre-feet  per 
year.  These  reuse  supplies  are  being  used  for  golf  course  irrigation,  wild¬ 
life  habitat,  crop  irrigation,  and  landscape  irrigation.  The  Christian 
Brothers  South  St.  Helena  Plant,  Napa-Berryessa  Resort  Improvement  District, 
City  of  Calistoga,  and  City  of  Yountville  have  contributed  to  this  reuse 
effort . 

In  addition  to  present  reuse,  investigations  are  being  conducted  to  increase 
reuse  efforts.  The  Fairfield  Suisun  Sewer  District  has  completed  several 
recent  studies  designed  to  explore  potential  uses  of  reclaimed  waste  water  in 
Solano  County.  The  objective  of  these  studies  was  to  bring  the  District  into 
compliance  with  National  Pollution  Discharge  Elimination  System  permit 
requirements  that  currently  prohibit  dry  weather  waste  water  discharges  to 
Suisun  Marsh.  One  of  these  studies  evaluated  a  range  of  potential  reclamation 
and  reuse  alternatives,  including  spray  irrigation  of  orchards  in  Suisun 
Valley,  seasonal  irrigation  of  grazing  lands  in  the  Potrero  and  Montezuma 
Hills,  seasonal  Irrigation  of  row  crops  and  grazing  land  in  the  Dally  area, 
and  development  of  a  freshwater  marsh/wetland  system  near  the  treatment  plant. 
The  alternative  of  transporting  treated  waste  water  to  the  Dally  service  area 
of  the  Solano  Irrigation  District  was  determined  to  be  the  most  feasible 
reclamation  option  and  was  subsequently  studied  in  greater  detail.  This 
analysis  indicated  that  although  there  were  some  environmental  advantages,  the 
cost  of  this  alternative  is  high  at  this  time. 

Implementation  of  waste  water  reclamation  projects  is  complex  and  requires 
consideration  of  many  factors.  The  Department  of  Water  Resources  recently 
estimated  preliminary  cost  data  for  the  proposed  Dally  Reclamation  Project  in 
Solano  County.  This  reclamation  project  would  have  involved  delivery  of  waste 
water  from  the  Fairfield  Suisun  Wastewater  Treatment  Plant  for  agricultural 
irrigation  in  the  Dally  area  of  the  Solano  Irrigation  District  northeast  of 
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Fairfield  in  exchange  for  Solano  Project  water.  The  unit  cost  of  water  for 
Dally  Project  alternatives  averaged  about  $750  per  acre-foot  and  had  a 
potential  high  cost  of  $1,100  per  acre-foot.  The  following  are  the  most 
significant  reasons  for  the  estimated  high  cost  of  water  from  the  Dally 
Reclamation  Project. 

0  The  distance  the  reclaimed  water  would  have  to  be  transported  from  the 

Fairfield  Suisun  Wastewater  Treatment  Plant  for  agricultural  use  compared  to 
the  relatively  small  amount  of  water  reclaimed. 

°  The  probable  required  tradeoff  of  reclaimed  waste  water  for  fresh  water  at  a 
ratio  of  2  to  1  or  1-1/2  to  1.  This  range  was  suggested  as  reasonable 
compensation  for  the  lower  quality  of  the  reclaimed  water  that  would  be 
served.  The  Solano  Irrigation  District  expressed  concern  that  use  of 
reclaimed  water  in  the  Dally  service  area  would  impair  the  soil 's  long-term 
usefulness  for  agriculture,  and  that  operating  costs  for  farming  would  be 
higher  than  for  using  fresh  water.  However,  the  District  has  not  agreed 
that  the  suggested  tradeoff  ratio  would  be  adequate  to  fully  compensate  for 
the  use  of  reclaimed  water. 

*  The  seasonal  use  of  the  reclaimed  water.  The  Dally  agricultural  area  needs 
irrigation  only  about  five  months  of  the  year,  resulting  in  low  usage  of  the 
pipeline . 

No  other  large-scale  projects  are  in  progress  or  have  been  identified  for 
Solano  and  Napa  counties. 

In  addition,  the  Fairfield  Suisun  Sewer  District  and  the  Department  are 
currently  reviewing  the  possibility  of  an  alternative  to  the  Dally  Project  for 
the  reuse  of  effluent  from  the  Fairfield  Suisun  plant.  This  alternative  would 
consist  of  discharging  the  effluent  into  Boynton -Cordelia  Ditch  of  the 
proposed  Suisun  Marsh  Overall  Protection  Facilities  and  providing  at  least  a 
one-to-one  dilution  ratio.  This  ratio  would  be  maintained  by  operating  all  or 
part  of  the  Overall  Facilities  to  provide  necessary  receiving  water  flows  at 
the  point  of  discharge.  This  would  provide  salinity  improvements  and  fish  and 
wildlife  benefits  that  are  in  addition  to  the  benefits  provided  by  the  Overall 
Facilities.  The  reduced  salinity  would  provide  incidental  fish  and  wildlife 
benefits  during  the  summer.  During  fall,  winter,  and  spring  months  when 
operation  of  the  Overall  Facilities  is  required  to  accomplish  their  primary 
function  of  water  quality  improvement  for  Marsh  management,  the  discharge  of 
waste  water  would  be  a  more  significant  benefit  in  increasing  the  effective¬ 
ness  of  the  facilities.  Thus,  such  discharge  of  the  effluent  would  comprise  a 
form  of  reuse.  In  the  past,  the  San  Francisco  Bay  Regional  Water  Quality 
Control  Board  has  been  concerned  about  discharging  such  effluent  Into  Suisun 
Marsh,  particularly  during  summer  months.  However,  the  Regional  Board  has 
agreed  to  consider  relaxing  effluent  discharge  dilution  requirements  that 
would  be  required  to  make  this  alternative  feasible.  This  alternative  would 
be  within  the  financial  capability  of  the  Sewer  District.  Its  implementation 
would  remove  this  source  of  water  from  consideration  as  an  alternative  M&I 
supply  for  Solano  and  Napa  counties.  It  is  estimated  that  by  2020,  discharge 
from  this  plant  will  be  roughly  20  percent  of  the  total  waste  water  from 
cities  in  the  North  Bay  Aqueduct  service  area. 

The  Department  supports  waste  water  reclamation  and  has  contributed  all  or 
part  of  the  funds  for  several  studies  to  provide  information  that  could 
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advance  the  adaptability  of  this  supply.  The  Department  will  continue  to  fund 
these  investigations  in  the  future.  The  Department  is  currently  investigating 
reclamation  management  for  all  State  Water  Project  service  contractors  in 
accordance  with  the  Governor's  Executive  Order  B-68-80,  issued  July  1980  and 
other  ongoing  studies. 

The  Department  has  completed  several  studies  and  has  others  in  progress  that 
are  reviewing  the  use  of  reclaimed  supplies  for:  (1)  agricultural  Irrigation, 
(2)  landscape  irrigation,  (3)  industrial  uses,  and  (4)  ground  water  recharge. 
Although  there  are  other  uses  for  reclaimed  water,  they  usually  are  not  as 
significant  in  terms  of  volumes  of  water  used  or  benefits  gained.  As  stated 
above,  the  experience  Department  personnel  have  gained  in  these  studies  is  the 
basis  in  part  for  judging  the  present  potential  for  waste  water  reclamation  in 
Solano  and  Napa  counties. 

The  future  reclamation  activity  projected  for  Solano  and  Napa  counties  can 
cause  significant  environmental  impacts.  Reclamation  projects  can  include 
construction  activities,  installation  of  distribution  systems,  treatment  plant 
improvements,  ground  water  recharge  programs,  and  increased  energy  use.  More 
specifically,  the  types  of  impacts  that  could  be  created  from  reclamation 
projects  are: 

9  Disruption,  displacement,  compaction,  or  over-covering  of  the  soil  due  to 
excavation  and  other  construction  activities.  In  addition,  these  activities 
could  affect  cultural  resources  or  local  plant  and  animal  life. 

9  Temporary  and  long-term  local  deterioration  in  air  quality  from  construction 
activities  and  population  growth  supported  by  the  reclaimed  supplies  of 
water.  This  increased  growth  could  also  affect  land  use,  public  services, 
utilities,  housing,  transportation,  and  noise. 

9  Changes  in  ground  water  volumes  and  qualities . 

9  High  energy  consumption  for  current  methods  of  treating  reclaimed  water. 
These  methods  include  ion  exchange  and  reverse  osmosis . 

9  Crop  pattern  changes  due  to  changes  in  the  quality  of  irrigation  supplies. 

A  detailed  checklist  of  impacts  is  presented  in  Table  3-19 (F). 


Conjunctive  Use  of  Surface  and  Ground  Water 

Conjunctive  use  of  surface  and  ground  water  was  shown  in  the  Draft  ES/EIR 
(Chapter  3.0)  to  have  a  theoretical  potential  of  20,000  acre-feet  per  year  of 
firm  supply.  However,  this  alternative  was  not  included  in  Table  3-1,  Water 
Supply  Evaluation  Summary,  of  the  Draft  ES/EIR  and  was  not  considered  a  viable 
source  of  M&I  supply  for  Solano  and  Napa  counties.  It  should  be  considered 
and  evaluated  as  an  alternative  M&I  supply  for  the  North  Bay  Aqueduct. 
Conjunctive  use  was  discussed  on  page  17  of  the  draft  and  is  not  part  of  the 
alternative  supply  listed  in  Table  3-1  for  ground  water  supply  development. 
Further  review  of  conjunctive  use  alternative  supply  determined  that  the 
20,000  acre-foot  theoretical  value  was  not  well  supported,  and  examination  of 
related  data  indicated  that  this  alternative  has  limited  potential. 
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The  20,000  acre-foot  value  presented  in  the  Draft  ES/EIR  was  the  result  of  a 
brief  reconnaissance  level  study  by  the  U.  S.  Bureau  of  Reclamation-  The 
people  who  made  the  estimate  are  no  longer  at  the  Mid-Pacific  Regional  Office 
and  present  USBR  staff  has  no  record  of  the  details.  It  appears  that  this 
study  did  not  include  a  specific  operational  study  of  the  surface  and  ground 
water  supplies  in  question.  The  Department's  additional  review  involved 
examination  of  a  USBR  operational  study  of  Lake  Berryessa  to  approximate  the 
potential  of  conjunctive  use  (see  Reference  8,  listed  in  this  General 
Response).  Lake  Berryessa  provided  the  surface  water  supply  for  this 
conjunctive  use  review. 

Most  of  the  ground  water  supply  that  could  be  managed  in  conjunction  with 
operation  of  Lake  Berryessa  is  in  northeastern  Solano  County.  Details  of  the 
ground  water  basins  in  Solano  County  can  be  found  in  DWR  Bulletin  118-6, 

August  1978,  which  was  done  in  cooperation  with  the  U.  S.  Geological  Survey, 
and  in  the  USGS  Water-Supply  Paper  1464,  "Geology,  Water  Resources,  and  Usable 
Ground-Water  Storage  Capacity  of  Part  of  Solano  County,  California”,  1960. 

For  more  water  to  be  obtained  from  conjunctive  use  of  these  two  resources,  the 
unregulated  spills  and/or  drainage  leaving  the  basin  would  have  to  be  reduced 
and  that  reduction  used  for  agricultural  irrigation  or  M&I  supply. 

In  considering  the  use  of  spills  from  Lake  Berryessa,  the  Department  analyzed 
a  USBR  operational  study  for  that  reservoir  covering  the  period  1905  to  1975. 
The  study  was  based  on  annual  contract  demands  in  the  Solano  Project  of 
210,000  acre-feet  and  releases  of  20,000  acre-feet  per  year  to  Putah  Creek  for 
downstream  water  rights  and  percolation  to  ground  water.  The  possible  con¬ 
junctive  use  of  surface  and  ground  water  was  considered  under  two  alternative 
modes  of  operation  for  this  historical  period: 

°  The  first  assumed  that  the  quantities  of  usable  spills  from  Lake  Berryessa 
would  be  used  when  available  to  replace  agricultural  applied  water  deliv¬ 
eries  from  the  Solano  Project  and  that  at  other  times  equivalent  amounts  of 
water  would  be  supplied  by  drawing  on  ground  water.  This  alternative  would 
make  replaced  agricultural  supplies,  which  now  come  from  Lake  Berryessa, 
available  for  MSI  uses. 

0  The  second  assumed  that  the  method  of  operation  would  be  to  increase  the 
draft  on  Lake  Berryessa  to  create  an  additional  MSI  supply  during  normal  and 
above-normal  water  supply  years.  Then  in  critical  water  supply  years, 
resulting  shortages  in  agricultural  supplies  would  be  offset  by  drawing  on 
ground  water.  This  is  very  similar  to  the  Solano  Project  reanalysis 
alternative  except  that  ground  water  would  be  used  to  offset  deficiencies. 

The  factors  affecting  the  potential  of  the  first  alternative  method  of 
conjunctive  operation  Include: 

°  The  necessity  to  substantially  Increase  the  size  of  the  Putah-South  Canal. 

*  The  cost  of  expanding  the  Solano  Irrlgci'on  District  distribution  svstea  to 
provide  surface  agricultural  supplies  to  areas  now  serviced  from  ground 

water. 
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°  Ceiling  on  divercable  quantities  because  spills  could  not  be  anticipated. 

°  Uncertainties  in  ground  water  basin  recharge  characteristics. 

The  factors  affecting  the  potential  of  the  second  method  of  conjunctive 
operation  include: 

°  The  cost  of  installing  about  535  wells  that  would  be  required  if  individual 
pumps  and  wells  could  supply  an  average  of  500  gallons  per  minute.  This 
cost  was  estimated  to  be  $24  million. 

°  Uncertainties  in  ground  water  basin  recharge  characteristics. 

These  alternative  methods  of  using  portions  of  the  spills  from  Lake  Berryessa 
based  on  the  USBR  operational  study  would  result  in  additional  supplies  from 
conjunctive  use  of  surface  and  ground  water  amounting  to  30  to  50  percent  less 
than  Che  20,000  acre-feet  estimate  made  by  the  USBR.  The  Department  believes 
that  the  second  alternative  procedure  would  be  the  better  of  the  two  because 
it  Is  a  more  practical  method  of  operation  for  a  conjunctive  use  program.  It 
was  estimated  from  the  USBR  operational  study  results  for  the  critical  period 
from  1916  through  1934  that  9,900  acre-feet  of  additional  supply  from  conjunc¬ 
tive  use  of  surface  and  ground  water  could  be  realized.  However,  the  pro¬ 
jected  supplemental  applied  water  needs  for  agriculture  in  Solano  County  would 
probably  affect  the  availability  of  this  9,900  acre-feet  for  M&I  purposes 
because  this  supply  of  9,900  acre-feet  would  probably  first  be  used  to  meet 
future  agricultural  requirements. 

The  Department  reviewed  the  agricultural  supply,  demand,  and  supplemental 
applied  water  needs  for  Solano  County  and  found  that  values  presented  in  the 
Draft  ES/EIR  were  not  consistent  with  information  presented  in  M&I  uses  and 
supplies,  which  was  obtained  from  the  Department 's  "Water  Action  Plan  for  the 
Southwest  Sacramento  Valley  Service  Area".  The  Draft  ES/EIR  indicated  that 
26,700  acre-feet  of  agricultural  supplemental  applied  water  would  be  needed  in 
the  year  2000.  Based  on  the  Water  Action  Plan,  the  total  supplemental 
requirements  were  reduced  to  18,100  acre-feet  In  1990  and  to  21,600  acre-feet 
in  2000  (see  Section  3).  Also,  to  be  consistent  with  the  Water  Action  Plan, 
the  4, 000 -acre -feet  estimate  in  the  Draft  ES/EIR  for  potential  reuse  of  agri¬ 
cultural  drainage  water  was  corrected  to  14,000  acre-feet.  Based  on  these 
corrected  values,  the  adjusted  agricultural  supplemental  water  requirements 
that  would  remain  after  reuse  of  agricultural  drainage  water  are  4,100 
acre-feet  in  1990  and  7,600  acre-feet  in  2000  (see  Table  3-6 (F)). 

Any  potential  increase  in  supply  from  conjunctive  use  or  waste  water  reclama¬ 
tion  would  probably  first  be  used  to  meet  these  remaining  agricultural  supple¬ 
mental  water  needs  because  of  need  and  the  current  access  to  these  new 
supplies.  The  limited  yield  from  conjunctive  use  in  excess  of  this  agricul¬ 
tural  need  could  then  be  used  for  M&I  purposes.  These  residual  conjunctive 
use  yields  would  be  5,800  acre-feet  in  1990  and  2,300  acre-feet  in  2000. 

These  reduced  values  are  shown  in  Table  3-2 (F).  This  table  summarizes  the 
potential  alternative  water  supplies  that  could  be  used  to  meet  M&I  demands  in 
Solano  and  Napa  counties. 

The  environmental  impacts  that  could  occur  from  development  of  conjunctive  use 
are  similar  to  those  described  for  waste  water  reclamation  projects  for  the 
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categories  of  construction  activities,  installation  of  wells  and  distribution 
systems,  ground  water  use,  and  increased  energy  use.  Energy  use  impacts  for 
conjunctive  use  development  is  related  to  ground  water  pumping.  Potential 
impact  categories  are: 

4  Soil 

0  Local  plant  and  animal  life 
°  Cultural  resources 
4  Land  use 
4  Population 
‘‘  Public  services 
4  Utilities 
4  Air 
4  Housing 
4  Transportation 
4  Noise 

4  Crop  patterns 
4  Energy  use 

A  detailed  checklist  of  impacts  is  presented  in  Table  3-20  (F). 


Urban  Water  Conservation  and  Supplemental  M&I  Needs 

The  Department's  review  of  the  Draft  ES/EIR  included  updating  the  M&I  demand 
and  supplemental  water  requirements  for  Solano  and  Napa  counties  (see 
Table  3-3 (F)).  The  new  demand  values  were  computed  using: 

4  New  E-150  1980  census  information. 

4  Updated  per  capita  use  races  based  on  recent  water  use  information  as 
supplied  by  local  water  agencies. 

4  New  water  savings  resulting  from  updated  urban  water  conservation  draf*- 
plans  for  Solano  and  Napa  counties. 

The  new  M&I  demand  values  were  computed  with  and  without  urban  water  conserva¬ 
tion  measures.  The  new  M&l  supplemental  water  requirements  were  computed 
using  the  M&l  supply  values  presented  in  the  Draft  ES/EIR,  which  are  consis¬ 
tent  with  the  Department 's  "Water  Action  Plan  for  the  Southwest  Sacramento 
Valley  Service  Area". 

The  updated  population  values,  when  compared  to  previous  projections,  showed 
that  the  combined  total  population  projections  for  Solano  and  Napa  counties 
increased  by  12  percent  in  1990  and  7  percent  in  2000.  The  updated  population 
values  showed  Solano  County  increasing  by  25  percent  in  1990  and  21  percent  in 
2000.  Napa  County  decreased  16  percent  in  1990  and  25  percent  in  2000.  These 
new  population  values  are  shown  in  Table  6-2 (F). 

The  most  current  per  capita  use  rates  of  water  supply  in  Solano  and  Napa 
counties  are  listed  below.  These  rates  are  based  on  1980  water  use  totals. 
These  rates  (presented  as  gallons  per  capita  per  day)  include  industrial  and 
commercial  use  and  none  of  the  total  urban  water  conservation  measures  devel¬ 
oped  for  the  Final  ES/EIR.  These  values  were  used  to  compute  M&I  demands 
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without  urban  water  conservation.  Total  conservation  savings  were  applied  to 
compute  demands  with  conservation.  These  total  savings  include  mandatory 
conservation  measures,  conservation  trends,  and  measures  included  in  the 
specific  conservation  plans  for  Solano  and  Napa  counties  and  are  described 
later  in  this  section. 


Solano  County  Napa  County 


Suisun  City 

550 

Yountville 

213 

Vallejo 

170 

American  Canyon 

Fairfield 

250 

Water  Agency 

150 

Vacaville 

178 

Calistoga 

192 

Benicia 

175 

Napa 

213 

Remainder 

175 

Remainder 

213 

Municipal  and  industrial  conservation  can  provide  water  savings  in  Solano  and 
Napa  counties  and  important  mitigation  for  fishery  impacts  by  reducing  diver¬ 
sions.  The  Department  of  Water  Resources  has  developed  draft  water  conserva¬ 
tion  plans  for  these  counties  that  Incorporate  measures  currently  implemented 
in  the  North  Bay  Aqueduct  service  area  and  add  new  measures  suited  to  the 
character  and  needs  of  the  service  area.  Development  of  these  plans  was  done 
for  the  Final  ES/EIR.  These  plans  include  possible  measures  for  the  cities  in 
both  counties  and  for  the  water  agency  in  Napa  County.  The  draft  urban  water 
conservation  plans  focus  on  education  and  public  relations  measures,  water 
management  measures,  and  regulations  for  efficient  water  use  in  new  and 
existing  developments.  The  possible  urban  water  conservation  measures  used 
for  these  plans  are  described  in  Appendix  I.  The  draft  plans  are  presented  in 
Appendix  II  for  Solano  County  Flood  Control  and  Water  Conservation  District 
and  in  Appendix  III  for  Napa  County  Flood  Co.'i  rol  and  Water  Conservation 
District.  Supporting  information  on  projected  water  savings  is  attached  to 
each  plan.  Total  urban  water  conservation  savings  for  Solano  and  Napa 
counties  was  computed  using  these  plans  plus  urban  water  conservation  from 
mandatory  measures  and  future  trends  in  the  use  of  water-saving  type 
appliances  and  replacement  devices.  The  urban  water  conservation  measures 
included  in  these  plans  pertain  to  the  categories  listed  below. 


Education  and  Public  Relations: 

°  Local  Water  Conservation  Advisory  Committee 
0  Conservation  Literature,  such  as: 

General  Water  Conservation  Brochure 

Landscape  Water  Conservation  Brochure  with  Plant  List 
Conservation  Brochures  for  Specific  Water  Users 

°  Previous  Year’s  Use  on  Water  Bills 


0  Advertising  and  Promotional  Campaigns,  such  as: 

General  Activities 
Public  Speaking  Presentations 
Demonstration  Low-Water-Using  Landscapes 
Promotional  Campaigns  with  Nurseries 
Awards  for  Conservation  Developments 

9  Work  with  Large  Water  Users 

9  In -School  Education 

°  Information  on  Federal  and  State  Water  Conservation  Laws,  Programs,  and 
Sanctions,  which  are: 

Water  Conservation  Laws 
State  Tax  Credit 


Water  Management  Programs: 

s  Techniques  for  Reduction  of  Water  Loss,  such  as: 

Systemwide  Water  Audit 
Leak  Detection  Program 

Meter  Maintenance  and  Calibration  Program 
Corrosion  Control  Program 
Valve  Exercising  Program 
Accounting  for  Unmetered  Water  Use 

°  Meter  Uses 

9  Device  Distribution  by  Mass  Mailing  Techniques 
9  Equipment  Loan  Program  for  Large  Water  Users 
°  Study  Pricing 


Use  of  Regulations: 

9  Water  Waste  Ordinance 

9  Water  Conservation  Ordinances,  such  as: 

Requirements  for  Large  Water  Users 
Self-Closing  Faucets 
Low-^Jater -Using  Landscapes 
Meters 


Reduction  in  Water  System  Connection  Fee  for  Conservation  Developments 


To  develop  these  draft  urban  water  conservation  plans,  the  Department  of  Water 
Resources  contacted  city  officials  in  Solano  and  Napa  counties  to  obtain 
specific  and  recent  information.  This  information  was  collected  after  publi¬ 
cation  of  the  Draft  ES/EIR.  This  new  information  was  used  to  develop  possible 
conservation  measures  that  do  not  raise  insurmountable  social,  economic,  or 
institutional  problems.  The  total  urban  water  conservation  measures  for  the 
Final  ES/EIR  develops  a  total  annual  savings  in  the  year  2000  of  20,300  acre- 
feet  for  both  Solano  and  Napa  counties.  Urban  water  conservation  savings  are 
summarized  in  Table  3-7  (F),  Table  3-8  (F),  and  Table  3-9  (F).  The  two-county 
total  annual  savings  for  the  urban  water  conservation  measures  presented  in 
the  Draft  ES/EIR  was  20,531  acre-feet  in  the  year  2000.  This  previous  esti¬ 
mate  is  shown  in  Table  3-10,  page  32  of  the  Draft  ES/EIR.  The  difference  in 
total  urban  water  conservation  savings  between  the  Draft  and  the  Final  ES/EIR 
is  about  1  percent  in  annual  savings. 

Water  conservation  measures  contained  but  not  recommended  ii.  the  plans  for 
Solano  and  Napa  counties  are  listed  below,  with  an  explanation  of  why  the 
measures  were  not  appropriate  for  the  plans • 

0  Requiring  pressure  regulators  to  not  exceed  a  certain  psi.  There  is  little 
information  available  on  whether  pressure  regulators  conserve  water  and  if 
so,  how  much  they  conserve.  So  far,  information  has  not  shown  that  the 
measure  is  cost  effective  since  savings  are  judged  to  be  small  at  best, 
particularly  if  the  water  savings  devices  recommended  in  the  plan  for  the 
interior  of  the  house  (which  are  considered  cost  effective)  are  installed. 

8  Requiring  temperature  compensating  mixing  valves  or  shower  cutoff  valves  in 
new  developments.  These  devices  are  not  recommended  because  the  water 
savings  resulting  from  the  currently  required  low-flow  showerhead  leaves 
little  additional  savings  possible  from  the  mixing  valve  or  cutoff  valve  to 
justify  additional  regulations. 

0  Requiring  water  conservation  displays.  Because  of  the  high  costs  to 

construct,  transport,  maintain,  and  staff  displays,  it  is  recommended  that 
agencies  distribute  literature  and  make  presentations  at  fairs  and  confer¬ 
ences  instead.  The  recommended  alternative  is  judged  to  be  more  cost 
effective  since  both  measures  get  a  similar  message  to  the  public. 

8  Constructing  a  demonstration  low  water-using  landscape.  It  is  recommended 
that  agencies  locate  existing  low  water-using  landscapes  that  can  serve  as 
demonstration  landscapes.  Because  of  the  large  costs  for  staff  time  and 
materials  that  would  be  required  for  each  landscape,  it  is  not  recommended 
that  agencies  construct  and  maintain  new  demonstration  landscapes  if 
examples  exist  in  their  service  area.  Construction  of  demonstration 
landscapes  Is  recommended  for  agencies  that  do  not  have  existing  low 
water-using  landscapes  in  their  service  area. 


8  Water-conserving  landscapes  required  in  new  single-family  homes.  A 

landscape  ordinance  is  being  recommended  that  will  affect  all  new  landscapes 
except  single-family  homes.  This  is  because  all  new  landscapes  except  at 
single-family  homes  are  reviewed  by  local  planning  agencies.  Enforcement 
for  single-family  home  landscapes  would  require  a  major  change  in  the 
existing  planning  process  since  no  approval  is  currently  required  for 


single -family  home  landscaping  and  because  of  a  major  increase  in  staff 
costs.  It  would  also  require  homeowners  to  accept  the  fact  that  they  could 
not  plant  tdiat  they  wanted  in  their  own  homes. 

°  Expanded  leak  detection  and  repair  and  education  programs,  water  meters. 
There  is  Insufficient  information  to  determine  vfoat,  if  any  savings  are 
obtainable  from  such  programs . 

*  Free  installation  of  water-saving  devices.  The  plan  recommends  that 
agencies  conduct  a  mass  mailing  distribution  program  initially  and  conduct  a 
follow-up  every  fifth  year  with  a  kit  request  program.  A  free  installation 
program  has  higher  staff  costs,  but  it  is  normally  cost  effective.  A  free 
installation  program  was  not  included  in  the  plan  because  of  agency  concerns 
regarding  increased  liability  problems  associated  with  work  in  customers' 
homes  and  its  potential  for  increased  cost  and  bad  publicity  for  conserva¬ 
tion  programs. 

9  Requiring  water  conservation  customer  audits  upon  request.  This  measure  is 
not  recommended  because  the  information  a  customer  can  gain  from  a  home 
audit  is  just  as  easily  understood  through  brochures  and  other  forms  of 
literature  and  it  is  not  shown  to  be  cost  effective.  If  a  free  installation 
program  is  implemented,  however,  an  audit  could  be  conducted  at  the  same 
time . 

*  Installation  of  toilet  dams.  There  are  toilet  dams  that  are  more  efficient 
than  the  bags  included  in  the  water  saving  device  kit.  However,  the  bags 
were  chosen  Instead  of  the  dams  because  dams  are  more  expensive  and  it  is 
more  difficult  to  send  them  through  the  mail.  They  are  also  more  likely  to 
malfunction . 

0  Ultra-low  flush  toilet  systems.  Toilet  dams  are  close  in  efficiency  to  the 
best  approved  low  flush  method.  Since  they  are  less  expensive,  there  is 
little  or  no  advantage  to  using  the  ultra-low  flush  toilet  system  over  the 
toilet  dams. 

*  Squired  retrofit  of  water  savings  devices  at  time  of  sale  of  old  home.  It 
is  expected  that  most  shower  heads  and  faucets  will  be  replaced  in  any  event 
by  the  year  2000.  The  plan  will  recommend  that  new  customers  receive  a 
notice  informing  them  of  the  availability  of  the  water  savings  devices. 

0  Free  landscaping  design .  This  measure  appears  to  be  cost  effective.  It  is 
not  recommended  in  the  plan  because  it  was  thought  to  be  too  much  of  an 
interference  with  private  enterprise.  In  addition,  the  plan  is  based  on 
cooperation  of  nurseries  and  landscape  architects  and  such  a  measure  could 
alienate  them. 

The  preferred  alternative  for  the  Final  ES/EIR  has  been  modified  to  assure 
implementation  of  urban  water  conservation  programs.  The  preferred 
alternative  now  Includes  the  North  Bay  Aqueduct  plus  a  water  conservation 
program  that  will  be  Implemented  through  enforceable  institutional  means. 

These  programs  could  include  goals  or  specific  conservation  measures  and  will 
be  reasonable,  practical,  and  economically  achievable.  The  draft  urban  water 
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conservation  plans  are  being  reviewed  in  current  negotiations  being  conducted 
between  the  Department  of  Water  Resources  and  North  Bay  Aqueduct  contracting 
agencies.  The  water  savings  for  urban  water  conservation  described  in  this 
section  could  be  the  framework  for  the  goals  of  a  water  conservation  program. 
The  conservation  programs  will  not  reduce  the  maximum  North  Bay  Aqueduct 
annual  contracted  entitlements.  These  programs  will  extend  contract 
entitlement  buildup  further  into  the  future.  Until  the  maximum  entitlement 
deliveries  time  is  reached,  water  conservation  will  delay  annual  diversion 
Increases  for  the  North  Bay  Aqueduct  and  provide  important  mitigation  for 
fishery  Impacts  at  the  diversion. 

In  addition  to  the  urban  water  conservation  plans  for  Solano  and  Napa 
counties,  the  Department  investigated  M&I  water  savings  from  mandatory 
measures  and  from  trends  toward  urban  water  conservation.  Mandatory  measures 
include  State  laws  pertaining  to  new  construction  requiring  pipe  insulation 
and  lower-water-use  toilets,  showers  and  faucets.  Trends  toward  conservation 
show  that  additional  water  savings  will  occur  from  replacement  of  shower  heads 
in  older  construction  with  more  efficient  fixtures  and  from  availability  of 
new  water-efficient  appliances  such  as  dishwashers  and  clothes  washers. 

The  total  projected  annual  water  savings  for  all  urban  water  conservation 
measures  for  Solano  and  Napa  counties  is  9,700  acre-feet  per  year  in  1990  and 
20,300  acre-feet  per  year  in  2000.  The  projected  annual  water  savings  from 
the  conservation  plans  for  both  counties  is  4,500  acre-feet  in  1990  and  9,900 
acre-feet  in  2000.  Mandatory  conservation  measures  will  produce  annual  water 
savings  of  3,500  acre-feet  in  1990  and  6,300  acre-feet  in  2000.  Annual 
savings  due  to  trends  will  be  1,700  acre-feet  in  1990  and  4,100  acre-feet  in 
2000.  More  specific  information  concerning  water  savings  from  conservation 
measures  is  listed  in  Tables  3-7  (F),  3-8(F),  3-9(F),  3-10(F),  3-ll(F),  and 
3 -15(F)  and  in  the  supporting  information  following  each  urban  conservation 
plan  in  Appendices  II  and  III.  These  tables  update  Information  presented  on 
pages  19  to  32  in  the  Draft  ES/EIR. 

The  estimated  additional  costs  and  staff  time  associated  with  the  urban  water 
conservation  plans  are  presented  in  Tables  3-12  (F),  3-13  (F),  3 -14(F),  3-16  (F), 
3-17(F),  and  3-18(F).  The  estimated  annual  cost  for  both  counties  in  1990  is 
$260,000  and  in  2000  is  $275,000. 

Water  savings  from  conservation  can  reduce  charges  for  the  North  Bay  Aqueduct. 
The  30  contractors  for  State  Water  Project  (SWP )  water  pay  all  costs  incurred 
in  developing  and  delivering  the  water  supply.  The  charges  that  the 
contractors  pay  to  defray  all  costs  of  the  SWP  are  divided  into  two  major 
groups,  the  Delta  Water  Charge  and  the  Transportation  Charge. 

The  Delta  Water  Charge  is  essentially  a  charge  to  repay  the  reimbursable  costs 
of  those  features  of  the  SWP  that  develop  a  water  supply  and  conserve  it  for 
use  by  the  contractors,  including  interest  on  capital  expenditures.  This  is 
an  average  (melded)  cost  of  all  facilities  that  develop  supply.  The  annual 
Delta  water  costs  for  the  North  Bay  Aqueduct  (NBA)  contracted  water  over  the 
period  of  entitlement  buildup  are  estimated  to  range  from  $1,000,000  in  1986 
to  $2,700,000  at  time  of  full  entitlement.  Delta  Water  Rates  (cost  per 
acre-foot)  are  estimated  in  Bulletin  132-81  to  be  $30  in  1982,  increase  to  $50 
by  1990,  and  then  remain  constant  to  2035.  The  incremental  (marginal)  cost  to 
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develop  new  conservation  facilities  is  $200  per  acre-foot,  as  cited  on  page  30 
of  DWR  Bulletin  76-81. 

The  Transportation  Charge  is  paid  by  each  SWP  contractor  to  repay  the  allo¬ 
cated  share  of  the  cost  of  transportation  facilities  used  to  deliver  its  water 
supply.  The  Transportation  Charge  is  divided  into  three  parts:  the  capital 
cost  component,  the  minimum  operation,  maintenance,  power,  and  replacement 
component,  and  the  variable  operations  maintenance  power  and  replacement 
component.  The  Transportation  Charge  is  an  incremental  (marginal)  cost.  The 
annual  transportation  costs  for  the  North  Bay  Aqueduct  over  the  period  of 
entitlement  buildup  are  estimated  to  range  from  $3,200,000  in  1986  to 
$4,700,000  at  full  entitlement.  Transportation  costs  are  estimated  to  range 
from  70  percent  in  1986  to  40  percent  at  full  entitlement  of  total  NBA 
charges.  Interest  on  bonded  Indebtedness  incurred  for  capital  costs  is 
Included  in  the  transportation  charge. 

Based  on  DWR  Bulletin  132-81  existing  Table  A  contract  entitlement  amounts, 
the  total  cost  per  acre-foot  of  water  is: 

Solano  County  Flood  Control  and  Water  Conservation  District  — 

1986  $168 /acre -foot  2000  $103/acre-foot 

Napa  County  Flood  Control  and  Water  Conservation  District  — 

1986  $424 /acre -foot  2000  $257 /acre-foot 

Estimates  of  cost  savings  for  the  water  delivered  from  the  North  Bay  Aqueduct 
are  being  reviewed  in  current  negotiations  for  the  urban  water  conservation 
contract  amendments.  This  review  is  considering  contract  negotiations. 
Schedules  of  annual  entitlement  deliveries  are  being  reviewed  to  determine 
necessary  changes  due  to:  (1)  demand  buildup  changes  from  those  estimated 
when  the  original  contracts  were  signed,  and  (2)  water  savings  from  the  water 
conservation  plans.  These  changes  will  extend  the  contracted  annual  entitle¬ 
ment  buildup  schedules.  This  will  reduce  the  SWP  Delta  Water  Charge  to  each 
of  the  two  contractors  during  the  demand  buildup.  In  addition,  the  SWP 
Variable  Operation,  Maintenance,  Power,  and  Replacement  component  of  the 
Transportation  Charges  to  each  contractor  will  be  reduced  due  to  lesser  quan¬ 
tities  of  water  being  pumped  with  the  water  conservation  plans  in  effect. 

These  adjustments  will  reduce  the  cost  of  North  Bay  Aqueduct  water  to  the 
customer.  Preliminary  estimates  done  for  Napa  County  Flood  Control  and  Water 
Conservation  District  show  that  their  unit  water  costs  can  be  reduced  by  about 
$65  per  acre-foot  in  1986  and  $45  per  acre-foot  in  2000  due  to  contract 
entitlement  delays. 

The  coat  of  implementing  the  water  conservation  measures  is  outlined  in  Tables 
3-12 (F)  and  3-16 (F).  These  costs  could  be  reduced  by  nonproject  funding  from 
sources  such  as  the  Renewable  Resources  Investment  Fund  and  funds  from  the 
State  Water  Resources  Control  Board  for  projects  chat  qualify  for  this  conser¬ 
vation  program.  In  allocating  these  nonproject  funds,  North  Bay  Aqueduct  con¬ 
servation  plans  will  be  given  a  first  priority  to  the  extent  that  Department 
of  Water  Resources  has  the  authority  to  determine  priorities.  The  combination 
of  nonproject  funding  sources  with  annual  savings  due  to  entitlement  exten¬ 
sions  can  significantly  offset  the  costs  associated  with  Implementation  of  Che 
conservation  programs.  Project  funds  can  also  be  used  to  finance  costs  of  the 
conservation  programs. 
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Savings  for  the  urban  water  conservation  measures  addressed  in  the  Final 
ES/EIR  are  estimated  to  be  significant.  A  listing  of  the  incremental  savings 
per  capita  (presented  as  gallons  per  capita  per  day)  for  conservation  measures 
from  the  plans,  mandatory  laws,  and  trends  is  shown  below. 


Solano  County 

1990 

2000 

Suisun  City 

64 

126 

Vallejo 

17 

29 

Fairfield 

21 

36 

Vacaville 

25 

3S 

Benicia 

24 

37 

Remainder 

13 

20 

Napa  County 

1990 

2000 

Yountville 

18 

32 

American  Canyon 

Water  Agency 

22 

32 

Calistoga 

29 

45 

Napa 

16 

31 

Remainder 

5 

11 

Summary 


The  new  M&I  demand,  supply,  and  supplemental  water  requirements  are  also  shown 
in  Table  3-3 (F).  These  values  update  Table  3-2  of  the  Draft  ES/EIR.  The  new 
M&I  supply  figures  have  been  Increased  by  about  3,000  acre-feet  per  year  to 
reflect  some  of  the  water  reclamation  activity  currently  in  effect  that  was 
not  considered  as  supply  in  the  Draft  ES/EIR.  The  updated  supplemental  water 
requirements  for  Solano  and  Napa  counties  are  projected  to  be  11,400  acre-feet 
in  1990  and  20,700  acre-feet  in  2000. 


Both  the  maximum  and  probable  potential  for  water  supply  alternatives  accepted 
by  the  Department  of  Water  Resources  to  supplement  North  Bay  Aqueduct  have 
been  summarized  in  Table  3-4 (F).  This  table  shows  that  Solano  and  Napa 
counties  would  have  a  deficiency  of  3,900  acre-feet  per  year  in  M&I  supplies 
in  the  year  1990  even  if  the  maximum  potential  of  these  alternatives  is 
developed  and  the  aqueduct  is  not  constructed.  Table  3-4(F)  also  confirms 
that  a  combination  of  these  alternatives  without  the  North  Bay  Aqueduct  could 
not  be  used  as  an  independent  alternative  in  the  Final  ES/EIR. 
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Table  3-l(F) 

INVESTIGATED  ALTERNATIVE  WATER  SUPPLIES!/ 
FOR  SOLANO  ANO  NAPA  COUNTIES 
(Acre-Feet  per  Year) 


ALTERNATIVE 

T99(5 

2000 

Potential 

None 

Limi ted 

High 

North  Bay  Aqueduct 

67,000 

67,000 

X 

Desalination  of 

Suisun  Slough 

25,000 

X 

Solano  Project 

Reanalysis 

13,000 

-  -- 

X 

West  Sacramento 

Valley  Canal 

155,500 

X 

Ground  Water 

a.  Development  of 
additional  long 
term  firm  yield 

0 

0 

X 

b.  conjunctive  use 

9,900 

9,900 

X 

Waste  Water  Reclamation 

1  ,700 

4,400 

X 

1/  Water  conservation  is  considered  separately. 


Table  3-2(F) 


POTENTIAL  ALTERNATIVE  WATER  SUPPLIES  TO  l€ET  M&I  DEMAND 
FOR  SOLANO  AND  NAPA  COUNTIES 
(Acre-Feet  per  Year) 


""ALTERNATIVE  " 

- T59C - 

?o0b 

Comment 

North  Bay  Aqueduct 

67,000 

67,000 

Firm  supply 
demonstrated 

Conjunctive  Use  of 

Surface  and  Ground 

Water  ]_/ 

5,800 

2,300 

Lake  Berryessa 
surface  water; 
Solano  County 
ground  water; 
infrequent  use 
of  over  500  wells 
and  unknown  basin 
recharge 
characteristics 

Waste  Water  Reclamation 

1 ,700 

4,400 

High  transporta¬ 
tion  cost  to  place 
of  use 

1/  Values  are  adjusted  to  first  meet  the  projected  agricultural 
supplemental  applied  water  requirements  for  Solano  County. 
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Table  3-3(F) 

PROJECTED  SUPPLY,  DEMAND,  AND  SUPPLEMENTAL  WATER  REQUIREMENTS 
FOR  SOLANO  AND  NAPA  COUNTIES 
(Acre-Feet  per  Year) 


Demand  1/ 
Without 
Water  3J 
Conservation 

Wa  ter 

Conservation 

Potential 

Demand 

Wi  th 

Water  2/ 
ConservaTion 

4/ 

Supply 

SuDplemental 

Water 

Requirement 

Solano  Co 

1990 

75,500 

8,200 

67,300 

58,900 

8,400 

2000 

93,900 

17,100 

76,800 

58,900 

17,900 

Napa  Co 

1990 

22,700 

1  ,500 

O 

o 

C\J 

Osj 

18,200 

3,000 

2000 

24,200 

3,200 

21  ,000 

18,200 

2,800 

Total  Both 
Counties 

1990 

98,200 

9,700 

88,500 

77,100 

1 1 ,400 

2000 

118,100 

20,300 

97,800 

77,100 

20,700 

1/  Demand,  adjusted  Water  Action  Plan  (W.A.P.)  with  new  E-150  1980  Census  and 
new  per  capita  use  rates. 

2 /  Values  from  W.A.P. 

3_/  Conservation  includes  mandated  (laws),  trends,  and  conservation  plan. 

4/  Values  from  W.A.P.  with  adjustments  to  reflect  increases  in  current 
reclamation  use  which  can  be  substituted  for  M4I  use. 
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Table  3-4(F) 

MAXIMUM  AND  PROBABLE  POTENTIAL  FOR  WATER  SUPPLY  ALTERNATIVES 
TO  SUPPLEMENT  NORTH  BAY  AQUEDUCT  Mil  WATER  DELIVERIES 
TO  SOLANO  AND  NAPA  COUNTIES 
(Acre-Feet  per  Year) 


Mixed  Supply  Sources 

Maximum 

Potential 

Probable  Potential 

1990 

2000 

1990 

2000 

Conjunctive  Use  of  Ground  Water 

1/ 

5,600 

2,300 

0 

0 

Waste  Water  Reclamation 

1 ,700 

4,400 

0 

0 

North  Bay  Aqueduct  requirements 
to  offset  deficiencies 

needed 

3,900 

14,000 

11,400 

20,700 

Total  Solano  and  Napa 

Supplemental  M&I  Water 

Requirements  2/ 

1 1 ,400 

2C.700 

11, 400 

20,700 

]_/  Includes  adjustment  for  Solano  County  projected  agricultural  applied  water 
requirements. 

27  Includes  Urban  Conservation  Measures,  values  from  Table  3-3  (F). 
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Table  3-5(F) 


PRESENT  AND  PROJECTED  ADDITIONAL  WASTE  WATER  VOLUMES 
FOR  SOLANO  AND  NAPA  COUNTIES 
(Acre-Feet  per  Year) 


1979 

Current 

1990 

Addi tional 

2000 

Addi tional 

Production 

Production 

Reclamation 

Production 

Reclamation 

Napa 

11,600 

500 

3,200 

700 

6,200 

1  ,200 

Solano 

36,600 

3,500 

13,200 

1  ,000 

27,000 

3,200 

Total 

48,200 

4,000 

16,400 

1  ,700 

33,200 

4,400 

Table  3-6(F) 

PROJECTED  TOTAL  AND  ADJUSTED 

AGRICULTURAL  SUPPLEMENTAL  APPLIED  WATER  REQUIREMENTS  CONSIDERING 
POTENTIAL  SUPPLIES  FROM  REUSE  OF  AGRICULTURAL  DRAINAGE  WATER 

(Acre-Feet  per  Year) 


1990 

2000 

Supplemental  Agricultural  Requirement 

18,100 

21  ,600 

Potential  Reuse 

14,000 

14,000 

Adjusted  Supplemental  Agricultural 

Requi remen t 

4,100 

7,600 

Table  3- 7(F) 


PROJECTED  TOTAL 

URBAN  WATER  CONSERVATION  POTENTIAL 
FOR  SOLANO  AND  NAPA  COUNTIES 
(Acre-Feet  per  Year) 


1990 

2000 

Solano  County 

8,200 

17,100 

Napa  County 

1  ,500 

3,200 

Total  Both  Counties 

9,700 

20,300 

Table  3-8(F) 


PROJECTED  WATER  SAVINGS  RESULTING  FROM 
URBAN  WATER  CONSERVATION  PLANS 
FOR  SOLANO  AND  NAPA  COUNTIES 
(Acre-Feet  per  Year) 


1990 

2000 

Solano  County 

3,700 

8,300 

Napa  County 

800 

1  ,600 

Total  Both  Counties 

4,500 

9,900 
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Table  3-9 ( F ) 


PROJECTED  RESULTS  OF  MANDATORY  URBAN  WATER  CONSERVATION!/ 
FOR  SOLANO  AND  NAPA  COUNTIES 
(Acre-Feet  per  Year) 


1990 

2000 

Solano  County 

3,200 

5,800 

Napa  County 

300 

500 

Total  Both  Counties 

3,500 

6,300 

1/  State  laws  for  low  water  use  for  new  construction. 


Table  3-10(F) 

PROJECTED  URBAN  WATER  CONSERVATION  DUE  TO  TRENDS!/ 
FOR  SOLANO  AND  NAPA  COUNTIES 
(Acre-Feet  per  Year) 


1990 

2000 

Solano  County 

1  ,300 

3,000 

Napa  County 

400 

1  ,100 

Total  Both  Counties 

1  ,700 

4,100 

\J  Represents  the  reduction  for  the  availability  of  j 

low  water  use  appliances  and  the  replacement  j 

of  high  water  use  showers  in  older  homes  with  more  J 

efficient  ones .  1 
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Table  3-ll(F) 


SUMMARY  OF  PROJECTED  URBAN  WATER  CONSERVATION 
FOR  BENICIA,  FAIRFIELD,  VACAVILLE,  VALLEJO,  AND  SUISUN  CITY 

SOLANO  COUNTY 
(Thousand  Gallons  per  Day) 


Laws 

1990 

2000 

Benicia 

285.2 

381  .5 

Fa i rfield 

443.2 

697.9 

Vacaville 

1  ,117.5 

2,082.8 

Vallejo 

485.6 

832.7 

Suisun  City 

72.1 

151  .2 

Remainder 

473.1 

1  ,002.6 

Solano  Co.  Subtotal 

2,876.7 

5,148.7 

AF/yr 

3,223 

5,768 

Trends 

Benicia 

84.4 

186.2 

Fairfield 

210.3 

504.9 

Vacaville 

250.1 

576.5 

Vallejo 

378.6 

940.6 

Suisun  City 

48.8 

127.7 

Remainder 

151  .6 

369.2 

Solano  Co .  Subtotal 

1 ,123.8 

2,705.1 

AF/yr 

1  ,259 

3,030 

Conservation  Plan 

Benicia 

271.5 

553.3 

Fai rfield 

647.7 

1,349.1 

Vacaville 

720.2 

2,026.3 

Vallejo 

931 .3 

1 ,698.8 

Suisun  City 

744.9 

1  ,747.9 

Solano  Co .  Subtotal 

3,315.6 

7,375.4 

AF/yr 

3,714 

8,262 

Solano  Co  .  Total 

7,316.1 

15,229.2 

AF/yr 

8,196 

17,060 

ESTIMATED  ADDITIONAL  COSTS  1/ 
URBAN  WATER  CONSERVATION  PLAN 
SOLANO  COUNTY 
(Thousand  Dollars) 


Solano  Co. 

Val lejo 

m 

m 

Vacaville 

Benicia 

B 

TOTAL 

Education  and  Public  Relations 

■ 

1st  Year 

19.8 

5.8 

5.3 

3.6 

2.9  | 

50.3 

2nd  Year 

18.1 

tfmm 

5.8 

5.3 

3.6 

2.9 

48.6 

3rd  Year 

18.1 

12.9 

5.8 

5.3 

3.6 

2.9 

48.6 

4th  Year 

16.1 

12.9 

5.8 

5.3 

3.6 

2.9 

46.6 

1990 

21  .0 

16.0 

7.8 

9.3 

4.9 

3.1 

62.1 

2000 

21  .7 

17.9 

8.9 

13.1 

5.7 

3.5 

70.8 

2010 

22.7 

19.5 

9.7 

16.5 

6.5 

4.0 

78.9 

2/3/ 

Water  Management  Measures  - 

1st  Year 

0 

26.3 

18.4 

26.1 

22.1 

22.5 

115.4 

2nd  Year 

30.0 

34.8 

10.2 

9.3 

73.3 

72.5 

230.1 

3rd  Year 

7.9 

20.4 

3.0 

3.3 

13.4 

13.0 

61.0 

1990 

7.9 

25.8 

3.0 

3.3 

15.2 

13.0 

68.2 

2000 

7.9 

28.5 

3.0 

3.3 

16.7 

13.3 

72.7 

2010 

7.9 

30.9 

3.0 

3.3 

17.6 

13.9 

76.6 

Regulations 

1st  Year 

0 

0 

0 

0 

0 

0 

2nd  Year 

5.0 

13.4 

10.8 

10.7 

6.6 

6.0 

3rd  Year 

0 

11.9 

9.3 

9.2 

5.1 

4.5 

1990 

0 

12.0 

9.3 

9.4 

5.2 

4.5 

40.4 

2000 

0 

12.1 

9.4 

9.6 

5.2 

4.5 

40.8 

2010 

0 

12.1 

9.4 

9.7 

5.2 

4.5 

40.9 

Total 

m 

1st  Year 

19.8 

fP^Sj 

31.4 

25.7 

25.4 

165.7 

2nd  Year 

53.1 

25.3 

83.5 

81 .4 

331.2 

3rd  Year 

26.0 

45.2 

18.1 

17.8 

22.1 

20.4 

149.6 

4th  Year 

24.0 

45.2 

18.1 

17.8 

22.1 

20.4 

147.6 

1990 

28.9 

53.8 

20.1 

22.0 

25.3 

20.6 

2000 

29.6 

58.5 

21.3 

26.0 

21 .3 

fl  84 . 3 

2010 

30.6 

62.5 

22.1 

29.5 

129.3 

22.4 

In  96. 4 

1/  Does  not  include  costs  of  existing  measures. 

2/  Does  not  include  costs  for  implementing  meter  maintenance  or  corrosion  control. 
3/  Device  program  implemented  on  5  year  cycle,  but  converted  to  annual  cost  in 
3rd  year  and  thereafter. 


Table  3-13(F) 

ESTIMATED  ADDITIONAL  STAFF  TIME  LU 
URBAN  WATER  CONSERVATION  PLAN 
SOLANO  COUNTY 
(Person  Weeks) 


STAFF 

Solano  Co. 

Vallejo 

Fairfield 

Vacaville 

Benicia 

Suisun  City 

TOTAL 

Public  Information  Staff 

1st  Year 

23 

4 

4 

4 

5 

3 

43 

2nd  Year 

48 

12 

10 

10 

7 

8 

95 

3rd  Year 

33 

5 

5 

5 

4 

6 

58 

4th  Year  and  Thereafter 

30 

5 

5 

5 

4 

6 

55 

Field  Staff 

1st  Year 

0 

8 

2 

8 

8 

8 

34 

2nd  Year 

0 

40 

10 

11 

114 

116 

291 

3rd  Year 

0 

40 

10 

11 

25 

25 

137 

4th  Year 

0 

40 

10 

11 

25 

25 

137 

5th  Year  and  Thereafter 

0 

40 

10 

11 

25 

25 

137 

Technical  Staff 

1st  Year 

2 

14 

10 

14 

14 

14 

68 

2nd  Year 

3 

2 

1 

1 

11 

3rd  Year  and  Thereafter 

1 

2 

1 

1 

9 

Planninq  Staff 

■ 

1st  Year 

0 

0 

0 

0 

0 

0 

2nd  Year  and  Thereafter 

0 

4 

4 

■ 

3 

2 

17 

1 J  Does  not  include  staff  for  implementing  meter  maintenance  and  corrosion 
control  programs. 

2/  Fractions  are  rounded  up  to  the  nearest  week. 
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Table  3-14(F) 


VARIABLE  COSTS 
SOLANO  COUNTY 
(Dollars  per  Year) 


CONSERVATION  LITERATURE 

1990 

2000 

Brochure 

Vallejo 

9,600 

10,900 

Benicia 

2,300 

2,900 

Fairfield 

5,800 

6,900 

Suisun  City 

1,100 

1,400 

Vacaville 

7,300 

11,100 

Mailing 

Vallejo 

4,400 

5,000 

Benicia 

1,100 

1,300 

Suisun  City 

IN  SCHOOL 

500 

600 

Materials 

Solano  County 

3,700 

4,400 

VALVE  EXERCISE  (ASSUME  1 

VALVE  PER  6  HOUSEHOLDS) 

Vallejo 

20,400 

23,100 

Benicia 

4,800 

6,300 

Suisun  City 

WATER  WASTE  ORDINANCE 

2,700 

3,000 

Materials 

Vallejo 

400 

500 

Benicia 

100 

100 

Fairfield 

200 

300 

Vacaville 

300 

500 

36 

Table  3-15(F) 


SUMMARY  OF  PROJECTED  URBAN  WATER  CONSERVATION 
FOR  NAPA,  AMERICAN  CANYON,  YOUNTVILLE,  AND  CALISTOGA 
NAPA  COUNTY 

(Thousand  Gallons  per  Day) 


Laws 

1990 

2000 

Napa 

39.4 

165.3 

American  Canyon 

88.0 

93.9 

Yountville 

1.2 

7.3 

Cal  is toga 

81.4 

112.8 

Remainder  of  Co. 

47.4 

59.8 

Napa  Co.  Subtotal 

257.4 

439.1 

AF/yr 

288 

492 

Trends 

Napa 

191.1 

500.1 

American  Canyon 

29.9 

64.2 

Yountville 

5.7 

4.9 

Calistoga 

21.7 

47.1 

Remainder  of  Co. 

139.5 

355.3 

Napa  Co.  Subtotal 

387.9 

971.6 

AF/yr 

434 

1 ,088 

Conservation  Plan 

Napa 

536.0 

1 ,012.6 

American  Conyon 

86.7 

146.7 

Yountville 

19.4 

41.3 

Cal  is toga 

97.0 

207.8 

Napa  Co.  Subtotal 

739.1 

1  ,408.4 

AF/yr 

828 

1,577 

Napa  Co.  Total 

1  ,384.4 

2,819.1 

AF/yr 

1 ,551 

3,157 

Table  3-16(F) 

ESTIMATED  ADDITIONAL  COSTS  1/ 
URBAN  WATER  CONSERVATION  PLAN 
NAPA  COUNTY 
(Thousand  Dollars) 


Napa  Co. 

Napa 

American 

Canyon 

2/ 

Cal  is toga- 

0) 

> 

c 

ZJ 

o 

>- 

TOTAL 

Education  and  Public  Relations 

1st  Year 

16.1 

8.8 

2.0 

1.2 

1.7 

29.8 

2nd  Year 

8.8 

2.0 

1.2 

1.7 

29.1 

3rd  Year 

KBS 

8.8 

2.0 

1.2 

1.7 

29.1 

4th  Year 

W&M 

8.8 

2.0 

1.2 

1.7 

27.1 

1990 

BBS 

9.1 

2.4 

1 .4 

1.7 

28.0 

2000 

Sin 

9.7 

2.4 

1.5 

1.7 

28.8 

2010 

mm 

10.3 

2.5 

1 .5 

1.7 

_ 

29.5 

Water  Management  Measures  -- 

■1 

1st  Year 

0 

26.3 

17.9 

14.6 

mem 

76.7 

2nd  Year 

13.7 

89.2 

3.3 

8.3 

HI 

117.9 

3rd  Year 

4.7 

78.1 

2.1 

3.1 

■SB 

89.8 

4th  Year 

4.7 

78.1 

2.1 

3.1 

89.8 

Sth  Year 

4.7 

30.1 

2.1 

3.1 

41 .8 

1990 

4.7 

30.4 

3.2 

3.8 

43.9 

2000 

4.7 

31.3 

3.2 

4.2 

■SB 

45.2 

2010 

4.7 

31.9 

3.2 

4.3 

warn 

45.9 

Regulations 

1st  Year 

0 

0 

0 

0 

0 

0 

2nd  Year 

3.5 

10.4 

4.4 

.7 

3.1 

22.1 

3rd  Year 

0 

8.9 

3.6 

.4 

2.3 

15.2 

1990 

0 

8.9 

3.6 

.4 

2.3 

15.2 

2000 

0 

8.9 

3.6 

.4 

2.3 

15.2 

2010 

0 

8.9 

3.6 

.4 

2.3 

15.2 

Total 

1st  Year 

16.1 

35.1 

19.9 

15.8 

19.6 

106.5 

2nd  Year 

32.6 

108.4 

9.7 

10.2 

8.2 

169.1 

3rd  Year 

20.1 

95.8 

7.7 

4.7 

5.8 

134.1 

4th  Year 

18.1 

95.8 

7.7 

4.7 

5.8 

132.1 

5th  Year 

18.1 

47.8 

7.7 

4.7 

5.8 

84.1 

1990 

18.1 

48.4 

9.2 

5.6 

5.8 

87.1 

2000 

18.2 

49.9 

9.2 

6.1 

5.8 

89.2 

2010 

18.2 

51.1 

9.3 

6.2 

5.8 

90.6 

1/  Does  not  include  cost  of  existing  measures. 

7/  Potential  SWP  contractors  through  exchange. 

3/  Does  not  include  costs  for  implementing  meter  maintenance  or  corrosion  control. 
%/  Device  program  implemented  on  5  year  cycle,  but  converted  to  annual  cost  in  3rd 
year  and  thereafter. 
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Table  3-13(F) 


VARIABLE  COSTS 
NAPA  COUNTY 
(Dollars  per  Year) 


CONSERVATION  LITERATURE 

1990 

2000 

Brochure 

Yountville 

200 

200 

American  Canyon 

900 

900 

Napa 

4,900 

5,300 

Cal  is  toga 

Mai  ling 

400 

500 

Napa 

IN  SCHOOL 

2,200 

2,400 

Materials 

Napa  County 

800 

900 

VALVE  EXERCISE  (ASSUME  1 

VALVE  PER  6  HOUSEHOLDS) 

Napa 

10,200 

11,100 

American  Canyon 

2,000 

2,000 

Cal  is toga 

1,600 

2,000 

WATER  WASTE  ORDINANCE 

Materials 

Napa 

200 

200 

40 


Table  3- 19(F) 

WASTE  WATER  RECLAMATION 

SUMMARY  OF  ENVIRONMENTAL  IMPACTS 


I  Earth  Will  I  hr  proposal  rrsull  in 

a  UiuiabJ*  earth  conditions  or  in  changes  in  geologic  sub¬ 
structures' 

h  Disruptions,  displacements,  compaction  or  overcoverutg 
of  the  sod' 

c  Change  in  topography  or  ground  surface  rebel  features? 

d  The  destruction,  covering  or  modification  of  any  unique 
geologic  or  phvsical  features' 

e  Any  increase  in  wind  or  water  erosion  of  sod*  either  on  or 
off  the  site? 

f  Changes  m  deposition  or  erosion  of  beach  sands,  or 
changes  m  sihatton.  deposition  or  erosion  which  may  modify 
the  channel  of  a  nyer  or  stream  or  the  bed  of  the  ocean  or  any 
bas.  inlet  or  lake? 

g  Espusure  of  people  or  property  to  geologic  hazards  such 
as  earthquakes.  Landslides,  mudslides,  ground  failure,  or  similar 

hazards' 


2  Air  Will  the  proposal  result  in 

a  Substantial  air  emissions  or  deterioration  of  ambient  air 

iliialitv' 

h  The  creation  of  objectionable  odors? 
t  Alteration  of  nr  movement,  moisture  or  temperature,  or 
any  change  in  climate  either  locally  or  regionally? 

1  Water  Will  the  proposal  result  in 

a  <  iiaiigi‘»  in  currents,  or  the  course  or  direction  of  water 
movements  in  either  marine  or  fresh  waters? 

b  l  hangn  m  absorption  rates,  drainage  patterns  or  the  rate 
and  amount  of  surface  water  runoff? 

c  Alterations  to  the  course  or  flow  of  flood  waters? 
d  t  hange  in  the  amount  of  surface  water  in  any  water  body? 
e  Discharge  mto  surface  waters,  or  in  any  alteration  of  sur¬ 
face  water  quality,  including  but  not  limited  to  temperature, 
dissolved  oxygen  or  turbidity? 

f.  Alteration  of  the  direction  or  rate  of  flow  at  ground  waters? 
g  Change  in  the  quantity  of  ground  waters,  either  through 
direct  additions  or  withdrawals  or  through  interception  of  an 
aquifer  by  cuts  or  e  sea  vet  ions? 

h  Substantial  reduction  in  the  amount  of  water  otherwise 
available  for  public  water  supplies? 

i  Exposure  of  people  or  property  to  water  related  hazards 
such  as  flooding  or  tidal  waves? 

4  Plant  Life.  Will  the  proposal  result  in: 

a  Change  in  the  diversity  of  specie*  or  number  of  any  spe¬ 
cies  of  plants  (including  tree*  shrub*  gram  crop*  and  aquatic 
plants) ? 

b  Reduction  of  the  numbers  of  any  unique,  rate  or  endan¬ 
gered  species  of  plants? 

c  Introduction  of  new  species  of  pleats  into  an  are*  or  in  a 
barrier  to  the  normal  replenishment  of  existing  species? 
d  Reduction  in  acreage  of  any  agricultiiral  crop? 

5  Animal  Life.  Will  the  proposal  result  in. 

a  Change  in  the  diversity  of  specie*  or  numbers  of  any  spe- 
cies  of  animals  (birds,  land  animals  including  reptile*  fish  and 
shellfish,  benthic  organisms  or  I  ns  arts)? 

b  Reduction  of  the  numbers  of  say  unique,  rare  or  endan¬ 
gered  species  of  anunah? 

c  Introduction  of  now  species  of  animals  into  an  sirs  or 
result  in  a  barrier  to  the  migration  or  movement  of  animals? 

d  Deterioration  to  extstUig  fob  or  wtldfcfa  habitat? 
ft  Noise  Will  the  propomJ  result  is* 
a  Increases  in  existing  noise  leveb? 
b.  Exposure  of  people  to  severe  noise  levels? 

7  Light  and  Clare  Witt  the  proposal  produos  new  light  or 
glare? 

ft  Land  Use  the  proposal  result  in  s  substantial  alteration 

of  the  present  or  planned  land  use  of  an  area? 

9  Natural  Resources  Wl|  the  proposal  result  in 

a  Increase  in  the  rata  of  use  of  any  natural  resources? 
b  Substantial  depletion  of  any  nonrenewabte  natural  re- 
loufee? 


10  Huk  of  Upset  Will  the  proposal  involve 

a  A  ruk  of  an  explosion  or  the  relearn  of  hazardous  sub- 
nances  ( including  but  mu  limited  to.  oil  pesticides,  chemicals 

or  radiation  t  in  the  event  of  an  accident  or  upset  conditions?  -  -  u- 

b  Possible  interference  with  an  emergency  response  plan  or  X 

sn  emergency  evacuation  plan?  -  -  — 


1 1  Population  W'lil  the  proposal  alter  the  location,  distribu¬ 
tion.  density,  or  growth  rale  ot  the  human  population  of  an  area? 

12.  Housing  Will  the  proposal  affect  existing  housing,  or  cre¬ 
ate  a  demand  for  additional  housing? 

11  Transportation /(-ireuiat ion  Will  the  proposal  result  in 
a  Generation  oi  substantial  additional  vehicular  movement? 
b  Effects  on  exiting  parking  facilities,  or  demand  lor  new 
parking? 

c  Substantial  impact  upon  existing  transportation  systems? 
d  Alterations  to  present  patterns  of  circulation  or  move¬ 
ment  of  people  and/or  goods? 
e  Alterations  to  waterborne,  rail  or  air  traffic? 
f  Increase  in  traffic  hazards  to  motor  vehicle*  bicyclists  or 
pedestrians? 

14  Public  Services  Will  the  proposal  have  an  effect  upon,  or 
result  in  a  need  lor  new  nr  altered  governmental  services  in  any 
of  the  following  areas 
a  Fire  protection? 
b  Police  protection? 
c  Schools? 

d  Parks  or  other  recreational  facilities? 
e  Maintenance  or  public  facilities,  including  roads? 
f  Other  governmental  services? 

11  Energy  Will  the  proposal  result  in 

a  Use  of  substantial  amounts  of  fuel  or  energy? 
b  Substantial  increase  in  demand  upon  existing  sources  of 
energy,  or  require  the  development  of  new  sources  of  energy? 
Jft  Utilities  Will  the  proposal  result  in  a  need  for  new  sys¬ 
tem*  or  substantial  alterations  to  the  following  uiibtiet 
a  Power  or  natural  gas? 
b  Communications  systems? 
c  Water? 

d  Sewer  or  septic  tanks? 
e  Storm  water  drainage? 
f  Solid  waste  and  depoaai? 

>7  Human  Health  Witt  the  proposal  result  in 

a  Creation  of  any  health  hazard  or  potential  health  hazard 
(excluding  mental  health)? 

b  Exposure  of  people  to  potential  health  hazards? 

Ift  Aesthetics  Will  the  proposal  result  ui  the  obstruction  of 
any  ice  me  vista  or  view  open  to  the  public,  or  will  the  proposal 
result  in  the  creation  of  an  aesthetically  offensive  site  open  to 
public  view? 

It  Recreation.  Will  the  proposal  result  in  an  impact  upon  the 
quality  or  quantity  of  existing  recreational  opportunities? 

It  Cultural  Rssuuroas 

*  VMI  the  proposal  result  in  the  alteration  of  or  the  destruc- 
tion  of  a  pttMlcric  or  historic  archeological  she? 

h  Witt  the  Pfoproel  mult  in  adverse  physical  or  aesthetic 
effects  to  a  prehistoric  or  historic  building  structure,  or  object? 

c  Does  the  propnsel  have  the  potential  to  came  a  physical 
change  which  would  effect  unique  ethnic  cultural  values? 

d  WlH  the  proposal  restrict  existing  religious  or  tecrod  roes 
within  the  potential  impact  area? 

SI.  Mandatory  Findings  of  Slpdhians 

*  Does  the  project  have  the  potential  to  degrade  the  quality 
of  the  environment,  mbstantially  reduce  the  habitat  of  a  Rah  or 
wildltft  specie*  ceuae  a  Rah  or  wildlife  population  to  drop  be¬ 
low  self  trot  lining  level*  threaten  to  ettminete  a  plant  or  ani¬ 
mal  community,  reduce  the  lumber  or  restrict  the  rang*  of  a 
rare  or  endangered  plant  or  animal  or  sllmltmac  important 
•samples  of  the  major  periods  of  Cahlamia  history  or  prohbto- 

ry? 

b  Poes  the  project  hove  the  potential  to  ochievo  short -term, 
to  the  dtsedvaatage  of  long-term,  environmental  goab?  (A 
short-term  impact  on  the  environment  u  one  which  occurs  in 
a  relatively  brief,  deftntttve  period  of  time  while  long-term 
impacts  will  endure  well  into  the  future  | 
c  Does  the  project  have  impacts  which  are  individually  lim¬ 
ited.  but  cumulatively  considerable?  (A  project  may  impact  on 
two  or  more  separate  resources  where  the  impact  on  each  re¬ 
source  is  relatively  small  but  where  the  effect  of  the  total  of 
thorn  impacts  on  the  environment  m  stgniflceM  ) 
d  Does  the  protect  have  environmental  effects  which  will 
cause  substantial  adverse  effects  on  human  bamg*  either  di¬ 
rectly  or  indirectly? 


m  MAYBE  NO 

X _ 

X _ _ 
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ii  riTiTr  i* r  rrmi* 


Table  3-20(F) 

CONJUNCTIVE  USE  OF  SURFACE  AND  GROUND  WATER 

SUMMARY  OF  ENVIRONMENTAL  IMPACTS 


I  Earth  Will  the  proposal  result  in 

a  l  nstabie  earth  conditions  or  in  change*  »n  geologic  sub- 

b  Disruption*.  displacement*.  compaction  or  overcovering 
ol  l he  toil? 

c  Cheng*  in  topography  or  ground  surface  relief  features? 
d  The  destruction,  covering  or  modi  heat  ion  of  any  unique 
geologic  or  physical  features? 

*•  Anv  increase  in  wind  or  water  erosion  of  tods,  either  on  or 

off  ihe  sue’1 

f  Changes  m  deposition  or  erosion  of  beach  sands  or 
changes  in  tilliiwn.  deposition  or  erosion  which  may  modify 
the  channel  ot  a  river  or  stream  or  the  bed  of  the  ocean  or  any 
bus  inlet  or  lake* 

g  Exposure  of  people  or  property  to  geologic  hazards  such 
as  earthquakes,  landslides,  mudslides,  ground  failure,  or  similar 

hazards'* 

1  tir  Will  the  proposal  result  in 

a  Substantial  air  rirmiMMi  or  deterioration  of  ambient  au 

quailt  v  * 

h  The  creation  of  obtecttonable  odors’* 
t  \  Herat  ion  of  air  movement,  moisture  or  temperature,  or 
anv  i  hange  m  climate,  either  locally  or  regionally? 

1  Water  Will  the  proposal  result  in 

a  t  haiigcs  tn  currents,  or  the  course  or  direction  of  water 
movement*,  in  either  marine  or  fresh  waters? 

h  (  hanger  in  absorption  rates,  drainage  patterns  or  the  rate 
and  amount  of  surface  water  runoff3 
.  Alterations  to  the  course  or  flow  of  flood  waters? 
d  t  hange  in  the  amount  of  surface  water  in  any  water  body3 
e  Discharge  into  surface  waters,  or  in  any  alteration  of  sur¬ 
face  water  quality,  including  but  not  Unuted  to  temperature, 
dissolved  oxygen  or  turbidity? 

1  Alteration  of  the  direction  or  rate  of  flow  of  ground  waters? 
g  Change  ui  the  quantity  of  ground  waters,  either  through 
direct  addition#  or  withdrawals  or  through  interception  of  an 
aquifer  by  cuts  or  excavations? 

h  Substantial  reduction  in  the  amount  of  water  otherwise 
available  for  public  water  supplies? 

i  Exposure  of  people  or  property  to  water  related  hazards 
such  mm  flooding  or  tidal  wave*? 

4  Plant  Life  WlM  the  proposal  tend!  ut 

a  Change  u»  the  diversity  of  species,  or  number  of  any  fa¬ 
cies  of  plants  (including  trees,  shrubs,  pern  crops  and  aquatic 
plantsi  7 

b  Reduction  of  the  numbers  of  any  unique.  rare  or  endan¬ 
gered  species  of  plants? 

c  Introduction  of  new  specie*  of  plants  into  an  area,  or  in  a 
barrier  to  the  normal  replenishment  of  existing  species? 
d  Reduction  m  acreage  of  any  agricultural  crop? 

5  Animal  Life  Will  the  proposal  result  ut 

a  Change  in  the  diversity  of  specie*  or  nembsra  of  any  qpe- 
cies  of  animals  (btrds.  land  animals  including  reptile*  flab  am! 
shellfish,  benthic  organisms  or  insects)  ? 

b  Reduction  of  the  numbers  of  any  unique,  rare  or  endan¬ 
gered  species  of  anunab? 

c  Introduction  of  new  species  of  animals  into  an  area,  or 
result  in  a  barrier  to  the  migration  or  aoieamt  of  aidmab? 

d  Deterioration  to  existing  Mi  or  wildMe  habitat? 

A  Noise  Will  the  proposal  resub  t* 


YB  MAYBE  NO 


_ _x 

x _ 


b  Exposure  of  people  to  severe  noise  levels? 

?  Light  and  Clare  Will  the  proposal  produce  new  light  or 
glare? 

A  Land  Use  MAM  the  proposal  resell  Hi  a  substantial  alteration 
of  the  present  or  planned  land  use  of  an  area? 

•  Natural  Resources  WIB  the  proposal  result  n 

a  Increase  us  the  rate  of  uaa  of  any  nnlaraf  resources? 
b  Substantial  depletion  of  any  non  renewable  natural  re- 


_ JL 

X 

—  X  ~ 


_  _x _ 

_  x_ 

_ _ _  x_ 

_  J£ _ 

_  x_  _ 

_ 

_ x_ 

_  X- 
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10  Rek  of  Upset  Will  the  proposal  involve 

a  A  rub  of  an  explosion  or  the  relearn  of  hazardous  sub¬ 
stances  I  including,  but  not  limited  to,  oil  pesticides  chemicals 
or  radiation)  in  the  went  of  an  accident  or  apart  conditions? 

b  Possible  interference  with  an  emergency  response  plan  or 
en  emergency  evacuation  plan? 


II  Population  Will  (he  proposal  alter  the  location  distribu¬ 
tion.  ilenxtv  or  growth  tale  »t  the  human  population  ot  an  area3 
IZ  Housing  W«|i  the  proposal  affect  existing  housing  or  cre¬ 
ate  m  demand  for  additional  bousing3 

13  Transportation  (  iriulation  Will  the  proposal  result  m 

a  Oner  at  ion  ot  substantial  additional  vehicular  movement? 
b  Effects  on  existing  parking  facilities  or  demand  for  new 
parking3 

c  Substantial  impact  upon  existing  transportation  tysteim? 
d  Alterations  to  present  patterns  of  circulation  or  move¬ 
ment  of  people  and/or  goods? 
e  Alterations  fo  waterborne,  rail  or  air  traffic? 

(  Increase  in  traffic  hazards  to  motor  vehicles,  bicyclists  or 
pedestrians? 

14  Public  Services  Will  the  proposal  have  an  effect  upon,  or 
result  in  a  need  for  new  or  altered  governmental  services  in  any 
of  the  following  areas 

a  Fire  protection? 
b  Police  protection? 
c  Schools? 

d  Parks  or  other  recreational  facilities? 
e  Maintenance  of  public  facilities,  including  roads? 
f  Other  governmental  services? 

15  Energy  Will  the  proposal  result  in 

a  Use  of  substantial  amounts  of  fuel  or  energy? 
b  Substantial  increase  in  demand  upon  existing  sources  of 
energy,  or  require  the  development  of  new  sources  of  energy? 

16.  Utilities  Will  the  proposal  result  in  a  need  for  new  sys¬ 
tems.  or  substantial  alterations  to  the  following  utilities 
a  Power  or  natural  gas? 
b  Communications  systems? 
c  Water? 

d  Sewer  or  septic  tanks? 
e  Storm  water  drainage? 
f  Solid  waste  and  disposal? 

17  Human  Health  Will  the  proposal  resub  i ft 

a  Creation  of  any  health  hazard  or  potential  health  hazard 
(excluding  mental  health)  ? 
b  Exposure  of  people  to  potential  health  hazards? 

16  Aesthetics  Will  the  proposal  result  in  (he  obstruction  of 
any  scenic  vista  or  view  open  to  the  public,  or  will  the  proposal 
result  in  the  creation  of  an  aesthetically  offensive  site  open  to 
public  view? 

16  Recreation  Will  the  proposal  result  in  an  Impact  upon  the 
quality  or  quantity  of  exiattng  recreational  opportunities? 

10  Cultural  Resources 

a  Will  the  proposal  result  In  the  alteration  of  or  the  destruc¬ 
tion  of  a  prehistoric  or  historic  archeological  site? 

b  Will  the  propose 1  resub  in  adverse  physical  or  aesthetic 
effects  to  e  prehistoric  or  historic  budding  structure,  or  object? 

c  Doe*  the  proposal  have  the  potential  to  came  a  physical 
change  which  would  affect  unique  ethnic  cultural  values? 

d  WU  the  proposal  restrict  existing  religious  or  sacred  uses 
within  the  potential  impact  area? 

SI.  Mandatory’  Finding*  of  Significance 
a  Poos  the  project  have  the  potential  to  degrade  the  quality 
of  the  environment,  substantially  reduce  the  habitat  of  s  Mi  or 
wildlife  special,  cause  e  fish  or  wildlife  population  to  drop  be¬ 
low  self  sustaining  level*  threaten  to  eHnUnete  e  plant  or  ani¬ 
mal  community,  reduce  the  number  or  restrict  the  range  of  s 
rare  or  endangered  plant  or  animal  or  efiminete  important 
examples  of  the  major  periods  of  Catfanda  history  or  pee  histo¬ 
ne 

b  Poes  the  project  have  the  potential  to  achieve  short-term, 
to  the  disadvantage  of  long-term,  environmental  goals?  (A 
short-term  impact  on  the  environment  is  one  which  occur*  in 
a  relatively  brief  definitive  period  of  Nme  while  long-term 
impacts  will  endure  well  into  the  future  ) 
c  Poes  the  protect  have  impacts  which  are  individually  lim¬ 
ited  but  cumulatively  considerable?  ( A  project  may  impact  on 
two  or  more  separate  resources  where  the  impact  on  each  re¬ 
source  n  relatively  small  but  where  the  effect  of  the  total  of 
thorn  impacts  on  the  environment  is  significant ) 
d  Doe*  the  project  have  environmental  effects  which  will 
cause  substantial  adverse  effects  on  human  being*  either  di¬ 
rectly  or  indirectly? 
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SECTION  2.  RESPONSES  TO  WRITTEN  COMMENTS  ON  THE  DRAFT  ES/EIR 
RECEIVED  DURING  PUBLIC  REVIEW 


The  following  section  addresses  written  comments  received  during  the  public 
review  period  for  the  Draft  ES/EIR.  For  review  efficiency,  comment  letters 
have  been  divided  into  four  categories: 

°  Federal  Agencies 

°  State  Agencies 

°  Local  Agencies 

Private  Entities,  Environmental  Organizations,  and  General  Public 

Responses  are  keyed  to  specific  comments  as  indicated  by  numbers  in  the  left- 
hand  column  of  the  comment  letters-  In  some  instances,  no  response  was 
necessary;  in  these  cases  the  response  indicates  that  the  comment  was  noted. 
All  comments  requiring  corrections  are  referenced  to  Section  3. 
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COMMENTS  AND  RESPONSES 
FEDERAL  AGENCIES 


***  auicu 


i-tiECEDlua 


‘NOT  F1L*B> 


UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

MGIVH  I* 

2  S  Framont  Street 
St'iEnnciKO  Ca  94106 

Protect  IO-CUE-K28C06-CA 

Colonel  Paul  Bazilwich,  Jr.,  Oistrict  Engineer  i 
Corps  of  Engineers,  San  Francisco  District 
2 >  1  Main  Street 
San  Francisco.  CA  94105 

TM  Environmental  protection  Agency  (EPA)  has  received  and 
reviewed  the  Draft  Environmental  Statement/Environmental  Im¬ 
pact  Report  (ES/EIR)  titled  NORTH  BAY  AQUEDUCT  (PHASE  It 
FACILITIES  I ,  SOLANO  COUNTY,  CALIFORNIA. 

The  EPA’s  comments  on  the  Draft  ES/E1R  have  been  classified 
as  Category  ER-2.  Definitions  of  the  categories  are  provided 
by  the  enclosure.  The  classification  and  the  date  of  the 
EPA’s  comments  will  be  published  in  the  Federal  Reg l  st  er  in 
accordance  with  our  responsibility  to  inTorm  the  publ i c  of 
our  views  on  proposed  Federal  Actions  under  Section  309  of 
the  Clean  Air  Act.  Our  procedure  is  to  categorize  our  com¬ 
ments  on  both  the  environmental  consequences  of  the  proposed 
action  and  the  adequacy  of  the  environmental  statement. 

The  Epa  appreciates  the  opportunity  to  comment  on  this  Draft 
ES  EIR  and  requests  five  copies  of  the  Final  ES/EIR  when 
ava  ilable. 


may  nave  nr.lv  a  m ; nor  *!!*•.•  •••*'-  net 
lative  effects  ■’ f  ar.-t  **»  . 

dii'ersuns  may  '■  a ■e  s ; gn i  f  j can*  s 

^  Final  Eh  Eli*  should  examine  in  jreat«-:  .it 
impact  of  exis'if.g  ar.d  pr  .poued  diver  ;  i  .*■ 
quality  and  salir.it,  intr  jti  or  t  re 
comparison  of  t  re  North  Bay  Agu*-d  _  t  witr 
ar.d  existing  Sacrament u  Rivet  f  1<.«l  s " ..  _  . 
t  he  Final  LS-EIH.  Sei  eat  *.-r  ..all'; 

404  Permit  Comments 

Federal  guidelines  4  0  rFH  iJL.l'i  vta**  •  *. 
dredged  or  fill  material  shall  be  peirtitt 
practicable  and  er.v  i  r  .nment  a  1  1  y  pcefeiitir- 
does  not  involve  a  discharge  of  dredged  r 

2  the  waters  ot  the  United  states.  nit.’at. 
with  tne  proposed  action  wc-ld  rot  c-  mp ;  . 
guidelines  it  it  can  be  determined  that  i 
water  s  jppl  y  alt  err.at  ives  eva  .  -a’,  ed  if  :  •  •  • 
ES/EIR  is  pr  act  icabK*  and  fulfill'.  1 r  r  a 
proposed  project . 

The  evaluation  "f  al  i  gr.mer.t  alt  »•  mat  iv»- 
part  on  the  factual  oe^em  mat  i.\  n<  r  •-  :  . 
2  30.li.  However,  the  Fnvi  ronmem  a  1  Pr**. 

not  agree  to  issuance  f  a  Section  44  ;< 

3  clearly  demonstrated  that  the  consM 

facilities  would  not  have  an  ..nacce;  •  jr 
either  individually  or  in  com’ mat  *  ■■  • 

probable  impacts  c!  other  activities  at' 
ecosystem. 


It  you  have  any  questions  regarding  our  comments,  please  con¬ 
tact  Susan  Sakaki,  EIS  Review  Coordinator,  at  (415)  556-7858. 


Water  Quality  Comments 


Sincerely  yours. 


Sheila  M.  Prmdiville 
Acting  Regional  Administrator 


Enclosure 


1.  The  mixed  water  supply  c  ir.ee*  •  i:  *•• 
ferred  Alternative  by  D*‘P.  Tr;s  w 
conservation  and  waste  water  re-.atrj* 
water  supply  sources.  However,  pas*- 
ES/EIR  indicates  that  water  crr.iewa* 
the  commercial  and  industrial  sec* vr  : 
the  plan  since  inadequate  in for mat  i*.  - 
4  quantify  this  potential  source  of  add. 

Compendium  cn  Industrial  water  Alicea* i 
m  California,  compiled  in  19' 8  by  *. r«- 
of  Emergency  Services,  is  one  of  var 
provide  data  on  the  significant  water 
tial  in  this  sector.  The  Final  IS  fir 
estimate  of  the  conservation  potential 
and  industrial  sector  as  well  as  tne 
for  the  residential  sector. 


2.  In  the  discussion  of  the  water  quality  impacts  of  the 
proposed  project  on  the  Delta,  the  ES/EIR  states  on  page 
'IB  that  DWR  has  negotiated  agreements  with  water  agencies 
to  guarantee  water  quality  during  State  Water  Project 
ISWP’  operation  under  most  conditions.  This  issue  should 
be  addressed  more  f ul ly,  indicat ing  how  addit tonal  releases 
to  the  Sacramento  River  (as  described  on  page  1361  can  be 
guaranteed  without  jeopardizing  swp  water  obligations. 
Methods  for  protecting  Delta  water  quality  should  be  dis¬ 
cussed  in  the  event  that  additional  releases  cannot  t- 
quasar  teed. 

3.  The  ntaf*.  ES/EIR  discusses  on  pages  H4-US  and  page  t42 
other  mitigation  measures  which  will  be  considered  during 
construction  and  operation.  The  OWR  and  the  Corps  should 
commit  to  the  following  mitigation  measures  addressed  in 
the  Draft  ES/EIR: 

a.  Employ  special  erosion  control  measures  to  reduce 
sedimentation  during  construction  (p.  134); 

b.  Pevegetate  construction-disturbed  areas  (p.  1 34 ) ; 

c.  Determine  the  temporary  and  permanent  impacts  of 
dewatering  and  protect  any  existing  structures  from 
subsidence  (p.  134); 

d.  Monitor  groundwater  quality  in  vernal  pool  areas  if 
Alternative  2/2A  is  chosen  (p.  134); 

e.  Conduct  comprehensive  water  quality  studies  to  deter¬ 
mine  the  suitability  of  using  Cache  Slough  or  Lindsey 
Slough  for  drinking  water  supplies  (p.  1421. 

In  addition,  mitigation  measures  for  disturbances  to  sub¬ 
surface  irrigation  and  drainage  systems  should  be  developed 
if  Route  1  is  chosen. 


Air  Quality  Comments 

1.  The  first  sentence  of  Section  *.4.*.:,  pa*  \  £• 

revised  to  state  that  tne  Sacrament:  Val.-;  A.t 

/  portion  c f  Solano  County  is  a  norattaiitre-c  _ 

ozone.  (Note:  the  use  of  "oxidant t*  -as  r*1*1*  '  t 
by  the  term  “ozone*.  1 

2.  The  lead  planning  agency  for  the  Sactamen*  . 

O  Maintenance  Area  is  the  Sacramento  Area  ! 

ments  (SACOSt. 


3.  Population  projections  included  m  the  Ass  .c  i  it  i :  r  .( 
Area  Governments'  I  ABAC '  s  ,  'Project  lens  ’9'9“,  w*  i.-r 
Q  used  for  the  '982  Nonattainment  Ar<*a  Plan  ..nda***,  mdi 

a  Solano  County  population  of  246.03C  '19b‘  and  .6* 
(  1990).  The  Final  ES'EIP  should  include  tnese  flu 


4.  The  amount  of  growth  that  could  be  accommodate:)  .’•> 
project  appears  to  Be  greater  than  the  growth  pr 
by  the  1982  Nonattainment  Area  Plan  update.  T*  ;■= 
proposed  project  may  be  inconsistent  with  the  a;r  i .a 

_  plans  being  developed.  The  Final  ES  'EIR  must  Sta’e 

lO  both  ABAC  and  SACOC  have  certified  that  the  project 

its  induced  growth  are  consistent  with  the  latest  No 
tainment  Area  Plans.  It  should  also  indicate  if 
Counties'  General  Plans,  with  respect  t«  popular 
employment,  and  housing  reflect  the  growth  induced  by 
proposed  project. 

5.  Section  5.4.3  contains  several  statements  w*-  ic*  sh>ul 

revised  to  provide  the  public  with  a  he*tet  *•  an 

of  the  present  status  and  direction  ■.•{  air  quail*  .  ( 
ning  in  Solano  County.  The  sugge*.  •  ed  t  i  *  s  on*  at 
foil ows : 


a.  The  last  sentence  of  Sec*  i.  *  .  4  .  t .  * ,  pa  ’ '  .  Ah 

be  revised  to  read: 


"Witr  respect  » >•  bydrocatt  -n  p’ : 
sour  cer  ,  T  he  1  R  '4  Ha  .  At  *  a  .  ■  a  ;  .  • 

locally  commits  t  >  a  *'  t  •<  i-  , 

ma  i  nt  enance  pro*jr  a-  •  a .  .  ;r  •  •  ■  ■  •  ;  -  ' 

'It  f.'T  such  a  pt  our  am  n.v  n.  •  i*  •  ■  ••  .  . 

State  Legislature':  a*  -  ■  -*.* 

meet  at  i  on  c J  *  *- e  > ‘ a  i  *  •  t  *■ , .»  “  •  •  •  . 

a  1  i  f  i  n  1  a  and  I  r  '"■*  ;  •  *  *  ’  •  ■  . 


brtECEDiNo  page  sunk -hot  nim> 


s-Ai-jcsts  j_. .  Ti:c.r  -rur.ges  cropcs* 


•..-«-se  aspects. 


p:'.V«»ed  arr  :cr.  is  .sisat.Lsf.Kh  try  _*.*■:  a -se  :f 
«rv:  roomer.* .  r-Tb.hec»cr*.  the  Aut —  -7/  u  !  .*■•■ 
*..:?.  r..;r.i  Ur  .til. zed  -ay  x*.  a  k?--av.- .  -.  r 


Ca’_e>r_i';'  I — Aieqv^te 

the  draft  u-^act  staterer.t  adequately  sets  forth  •-'«■  er.'.-iztmer.t al  impact  if 
the  crufost-d  project  cr  acticn  as  weld  as  aiterr-ati-.^s  ruasorji. .  avaiiatie 
to  the  prt'ect  cr  aether.. 

Category  .' — Insufficient  Irvforr-atu.cn 

E?A  believes  that  tte  draft  --pact  staterer.t  foes  net  centaur.  s-fficient 
infcunaticr.  tc  assess  fully  the  en'.trTxmer*. a-  impact  ::  the  pressed  project 
or  actucr..  Howe-.er,  frer  tie  unfcmaticr.  sur_ t ted ,  trr  Acer.—  is  able  to 
ra<e  a  prel  u~ur.ary  deterr.ir.Atu  or.  of  fr  impart  ;r.  toe-  onvizcrre-.t .  ETA  has 
reer jester  that  toe  originator  provide  toe  irtfcmatiir.  that  was  nc*.  -ocl  -eied 
in  the  draft  stausner.t. 

Category  3— Inadequate 

E3=A  helteves  that  the  draft  .mpact  statener.t  toes  not  adequate:/  assess  the 
envirorrenta-  u-pact  of  the  proposed  project  or  actior,  or  tost  toe  statsrert 
inadequately  analyzes  reascracly  available  al  terra  tries.  The  Agency  has 
requested  more  ur.  formation  and  analysts  ccncermnx;  toe  peter,-—  j_  er..'— onrental 
hazards  and  has  asxed  that  substantial  revision  be  made  tc  the  impact 
staterent . 

If  a  draft  impact  statenert  is  assigned  a  Category  3,  no  ration  will  be  trade 
of  the  project  cr  acticr..  Since  a  basts  does  not  generally  t^ust  or.  which  tc 
naxe  suer,  a  deternonatior.. 


GENERAL  COUNSEL  OF  THE 

UNITED  STATES  DEPARTMENT  OF  COMMERCE 

cr  mx 


630  Sansome  Street 

Sari  fra«c'Sco.  Ldli#ornia  941U 


1950 

July  7.  1981 


Icicne!  Paul  Baf'wich.  Jr 
1 • strict  £"g’"eer 

Department  of  me  Armr  .  Cfirys  of 

?11  !“«•''  Street 

San  f>ar,cisr0,  CA  94105 


Dear  Colonel  BarHwich 


Thank  you  for  the  opportunity  to  review  the  North  Bay  Aqueduct 
Phase  II  Facilities  Drift  environmental  Impact  Statement.  National 
Forest  System  lands  and  resources  are  not  involved,  and  we  therefore 
have  no  comment.  Additionally,  it  will  not  be  necessary  to  send 
uS  further  environmental  documents  for  this  project. 


stateror.t  entitled,  *  Nrrtv  f-a-; 
Solan.-;  County,  Cal  j  f  irn  :a  .  “ 
the  National  oceanic  and  Atrcs 
forwarded  for  your  cor.sidcrat  n 

Thanh  you  for  givinc  j$  a-,  of 
comments,  which  we  hope  will  l>< 
would  appreciate  receiving  fuu 
impact  statement. 


JON  D.  KENNEDY.  Director 
Land  Management  Planning 


/v  t-f’lui- 


Fnclosure  Homo  fr 


48 


UMITED  STATES  DEPARTMENT  Of  COMMERCE 


***■.,-'.*:  :•» r*. t .-f 


••  v.fft  fi’ln'i'-s  it  ib  mappropr iite  in  «on»*.J«r  such  baseline  studies 
-the-ta  t  i  •-  .gut  ivn  and  further  inappropriate  that  they  be  conducted 
.•r  .in  intake  sit<  Is  selected.  Sucn  studies  should  fort#  the  basis  lor 
t  i.e  preterred  alternative  and  should  »e  conducted  and  evaluated  for 

s  being  c  un» i Ik  tea  prior  to  that  selection,  failure  to  coapletr  such 

atiun  would  Violate,  m  our  opinion,  the  rvqui rooent s  of  the  National 
ental  l..-li«y  act  (MPA)  which  states  rnat  "if  tne  infora.it  ion  relevant 
i  apa,  t‘i  •*  essential  to  ,i  reasoned  choice  uwung  alternatives  and  li 
and  tfa* 1  •  n  ••rail  costs  of  obtaining  it  are  not  t-’cnroitani ,  il.e  acetic  / 
ii-tde  the  mt . iraat ion  in  the  environmental  lapacl  Statement"  (40  CFR 

.  The  evil  id t inn  should  include  nut  only  possible  Intake  sites  on 
.•.  .itith,  cache  Slouch,  Calhoun  Cat,  and  (as  suggested  in  .he  lX.a  on  page 
■t  taje:i;.i  '.-ep-'.aier  Ship  channel,  b»  *  mitigation  plans  to  rectify 
r;v  ......es  that  cannot  be  avoided  a!,  well  (see  KKI’A  4u  CFK  l'iOn.20). 

Mg.ttlo.)  plans  .T.ight  include  iiper.itioii.il  i.t  jnuata*  to  ir**/tJe 
n  tor  (is',  egg.  and  J.irv.ie  bv  requiring  reduced  or  ceased  po  i,«lng 
eriods  >f  high  vulnerability  of  these  life  stages.  Without  livq.ulc 
■•in  >!  fishetv  resources  at  the  intake  sites  and  mitigation  pirns  to 
fisrery  impacts,  the  NMFb  would  be  unable  to  complete  its  evaluation 

1  idet  these  i  rc  uost  ances  we  Would  have  to  consider  I  ec  tusrnd  1  ng 

■  bio I h,  ..t rati. i  of  f.OAA  request  that  the  Secretary  oi  C  om  . me  fee  seek  to 
; natter  to  :  he  Council  on  F.nvl  rocimental  Quality  under  the  criteria 
(f.il  in  the  T.t.PA  Regulations  (40  CFR  lbU4.2). 


i  V.in1'  t  i>!  .,  ilisri,sses  cumulative  impacts  and  mitigation  measures 

many  >>!  the  rt.yi  ronmental  statements  we  have  reviewed,  it  tatla.  In 
i  •  ,  t  •  rr  et  t  i.e  req,n  rear  nt  s  for  these  discusalons  as  calLed  for  under 
’■  d  l  S' a.  .'),  ir.d  Hie  Corps  regulations  ()3  CFR  120.4).  The  combined 
>.*  the  ..HA,  the  lvripher.il  Canal,  the  Sacramento  Deep-Water  Ship 
r  he  •>  i:  R.ir.h  Protection  Facilities,  the  San  Joaquin  Valley  Salt 

ud  pr  , posed  P'.bt.  plant  at  CollinaviHe  are  inadequately  discussed, 
ail  'if  I'l.ijf,  is  are  mentioned.  Their  proposed  Impacts  ate 

.*  •.m.-tiv  t  .  they  elate  to  water  quality  (salinity)  and  r.ot 
.■ .  irsnitirv,  if  partiiulat  concern  is  the  combined  impact  of  these 
•  i  •  he  .;.iantltv  of  iresh-water  out  t  low  to  the  ban  Franc  l  Hay-Delta 


f"  i  .ipttity  of  the  NBA  appears  to  he  small  (lib  cfs),  this 

reve.ts  SI.'j  r  e  i.t  of  the  profited  flow  of  the  -lac  ramento  River  when 
ivripheiil  .anal  is  operational  (Water  Might  14HV  standards)  sod 
.  uii|  1  e  '.i,;.i;!u,itiI.  U«  re-  omaend  that  the  cuniilallve  impacts  of 
I'Uet  if  |  tried  pi  .  j.  .  !  s  nl  fishery  ti'lililf tf «  be  fully  eval'iatej  In  the 
v  1  c-mise -if  a  l  l.'.ltesent  tu  CuOnlv  With  NU’A  (40  CFV  |  S«B.  #  ). 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

OFFICE  OF  THE  SECRETARY 


San  f  rjm: i see  District 
Corps  o*  Engineer s 
:n  street 

San  Francisco,  Cal  i form, 


Pear  Commander  Bazilwicn 


The  Department  of  the  Interior  has  reviewed  the  draft  environmental  state¬ 
ment,  enyironnental  impact  report  for  North  Bay  Aqueduct  (Phase  11  facilities), 
Solano  County,  California.  The  following  comments  are  provided  for  your  use 
and  consideration. 

Fish  and  wildlife  Resources 

In  response  to  your  public  notice  on  this  project,  the  Fish  and  Wildlife 
Service  l FWS)  on  January  15,  1980,  provided  a  reply  in  which  several  items 
of  concern  were  listed.  These  were  items,  related  to  the  FWS's  area  of  ex¬ 
pertise,  which  they  believed  needed  to  be  addressed  in  the  ES/EIR.  The  sub¬ 
ject  document  has  addressed  most  of  these  concerns  and,  as  a  result,  the  draft 
statement  adequately  describes  the  resources  and  impacts  associated  with  the 
terrestrial  aspects  of  the  project.  The  document  is  deficient,  however,  in 
presenting  information  on  aquatic  resources  at  the  three  alternative  diversion 
sites.  Yet,  despite  this  lack  of  information,  statements  are  presented  as  to 
tne  relative  value  of  these  sites  and  are  used  to  determine  relative  Impacts. 

We  question  the  validity  of  this  procedure  and  believe  that  the  present  analy¬ 
sis  of  project  impact  on  aquatic  resources  is  questionable.  Considering  the 
complexity  of  the  aquatic  resources  of  the  Delta,  and  the  controversy  surround¬ 
ing  their  protection,  additional  information  on  project  impact  needs  to  be 
developed  and  presented  in  the  final  statement. 

Cultural  and  Recreational  Resources 

There  is  no  indication  that  the  California  State  Historic  Preservation  Officer 
(SHPO)  has  been  consulted  regarding  the  significance  of  sites  located  within 
tne  proposed  alternate  Routes  1,  4.  and  6.  Determinations  of  eligibility  for 
the  National  Register  of  Historic  Pieces  should  be  made  in  consultation  with 
the  ShPO  in  accordance  with  the  requirements  of  36  CFR  800.4.  Such  consulta¬ 
tion  should  be  documented  in  the  Final  ES/EIR. 


arcreul ogicai  »»te  re^er^ncec  on  page  r  tne  Nation*'  Re^’sit 
srt  pre-mtjre.  ,'t  is  re%.  our  ended  t*<i;  n  tne  alternative  rojtrs  eif 
impact  these  sites  are  chosen  m  the  final  p'«*.  a  program  uf  archeo’t 
•cal  testing  be  conducted  on  each  site  to  deter-’ne  the  extent  tc  wf.u 
these  sties  actually  contain  significant  data  e’lgible  for  the  Regnti 
Additional  his  tor  t  ;  a  1  dG£vr*ntat  l->f-  Should  a  t  sc  be  conducted  tc  deter* 
thf  age,  *jftctlCift,  and  hi stv* j  of  the  historic  s'te,  wlthput  SuCh  resi 
ar. he<-'  , >  a  1  e<t a, j’. ions  wo/l  re  useless,  "eta  recover,  in  consul t< 
■  Hi  the  :al|furma  inPC  end  me  Advisory  'hr:i‘  "istunc  Rreser,, 
shoji.j  be  i-’ttate3  if  t*-e  testing  p»pjra-  suggests  "at  resources  pr| 
na«e  significant  va'^es.  '.sidelines  tor  Vis  pr-.-_e  ,  are  set  forth  ai 
CFR  8Pfi. 


References  to  the  .later  ano  Power  Resources  Service,  n  tne  te»t,  should 
be  changed  to  the  Bureau  of  Reclamation. 

Page  1,  Para.  1.?,  l.?,l.  what  is  the  source  of  tne  developed  water  SuPP'y 1 
Hiis  should  be  disucssed  as  it  might  affect  Central  valley  Project  (C*P) 
operations. 

Page  14,  Table  3-1.  what  is  me  source  of  the  waste  «at«rr  figure  o*  1.. ,000- 
6H ,000  ac.-ft./yr?  In  me  Bureau  of  Reclamation' s  (BR)  Solano  County  water 
Project  Report  of  October  1980,  the  most  recent  figure  is  32, 800  ac.-ft./yr. 

Pages  15-16,  Para,  3.2.1. 1.3.  The  interim  supply  of  7 ,500  ac.-ft./yr.  fro*' 
^^^"BerT^essasfiouTTliotTe  considered  a  permanent  existing  supply.  Conse¬ 
quently,  it  is  misleading  to  say  that  Sapa  will  only  need  17,500  acre-feet. 

Page  13,  Para.  3, 2, 2. 3.  A  6R  requirement  to  allj*.  use  of  greater  than  safe 
yield  of  project  water  would  be  an  agreement  on  deficiency  criteria  when  cr-. 
tical  period  requires  imposing  deficiencies.  Solano  Co-jriy  Mood  Control  a*1 
Water  Conservat’on  District  have  not  agreed  to  this  concept. 


Page  19,  Para.  3.?.Z.4.3.  What  would  be  the  quality  of  the  water  mat  right 
5e  disposed  of  via  a  pipeline  to  the  Carquinez  Strait*  Potential  impacts  need 
to  be  analyzed. 

Page  19,  Pa ra.  3. 2.?. 5.  The  West  Sacramerto  valley  Canal  unit  alternative 
Ts  highly  unlikely  i"  the  near  future  because  of  lack  of  support.  The  BR 
has  recently  completed  a  concluding  report  on  the  project. 

Page  33,  Para.  3.2.?. 3.5  (2nd  para.).  The  technology  is  ready  an-  available 
to  remove  metals  and  saTt  from  waste  water,  if  required.  Also,  the  City  of 
Fairfield  currently  has  a  contract  with  Solano  Irrigation  District  to  util¬ 
ize  the  city's  effluent  for  agricultural  uses. 

Page  66,  Para,  5.3.1 .3.1 .  Regarding  endangered  species,  men- ion  should  be 
made  of  the  consultation  process  with  the  TVS  and  me  results  of  tne  process. 


Page  figure  5-4.  Someone  unfamiliar  with  the  Suisun  Marsh  Management 
Areas  could  not  readily  identify  where  the  Primary  Management  Area  is  on 
tne  map  provided.  4  more  distinct  designation  is  needed  for  identification. 

Page  *.9,  Pjry.  5.1.?. 2. 4.  The  last  sentence  in  this  paragraph  is  misleading 
as  no  i « format ’on  exists  relative  to  aquatic  resources  at  Cache  Slough,  in 
addition,  while  overall  fish  abundance  and  diversity  may  be  lower,  species 
of  greater  importance  may  be  present. 

Page  ”,  Para.  5.1.2. 3.3.  This  information  concerning  the  location  of  the 
sa7t "marsh  harvest  mouse  is  not  necessarily  correct,  for  more  complete 
inf jr - j t ion,  tney  should  refer  to  a  recently  completed  BR  biological 
assessment. 

Page  J?  ,  Para.  5.5.?. ,1.  Impact  corridor  surveys  have  only  been  conducted 
onwoutes"  T  ,  4,  and  6.  Although  Routes  1  and  4  are  the  preferred  alterna¬ 
tives,  i*  other  routes  presently  unsurveyed  are  chosen,  then  a  complete  in¬ 
tensive  survey  should  be  conducted  as  soon  as  possible  to  allow  proper 
consideration  of  cultural  resources  during  the  planning  process. 

Page  76,  Para,  6.8.3.  The  report  should  mention  the  Suisun  Marsh  State 
wild  I ife  Management  Areas  as  part  of  the  recreational  facilities  inventory. 

Page  77,  Para.  5.8. 5.2.  Jt  is  the  BR's  contention  that  the  mentioned  re- 
cl aimed  waste  water  will  not  flush  Cordelia  Slough;  it  will  only  serve  as 
a  partial  hydraulic  barrier  against  salinity  intrusion  for  Grizzly  Bay. 

Page  1 V .  Impacts  of  Cordelia  forebay  should  be  addressed  here.  One 
Impact  needing  discussion  would  be  rafting  of  waterfowl. 

Page  133,  Para.  6,1. !.<.!■  The  provision  of  screens  at  the  diversion 
structures  should  be  mentioned  as  a  planned  mitigation  measure. 

Page  ,  Para.  O .1 .5.  The  report  recoawends  that  In  the  event  that 
Cultural  resources  are  discovered  during  construction  then  an  archeolo- 
gi.t  will  be  contacted  to  evaluate  the  finds  and  determine  methods  to 
a'*;*  i -irate  expected  impacts.  This  is  inappropriate  given  that  unevalu- 
at*-i  are  already  known  within  the  impact  corridors  proposed.  It 

i.  \  ,;,esf*'d  that  known  resources  be  completely  assessed  as  mentioned 
earlier,  this  approach  be  reflected  under  Possible  Mitigation  Measures. 

ti  ,l  js  .  i.m  is  mappropr late,  especially  when  the  reader  fs  presented  wfth 
tw*-n*y  possible  mitigation  measures  that  may  not  even  be  used  In  the  project. 
Mittjation  measures  should  involve  commitment. 

Paj<-  1 15,  Para.  6.1 .1 .6.  F0r  open  canal  alternatives,  the  provision  of 
a  roughened  canal  surface  to  allow  small  manuals  and  reptiles  to  escape 
should  be  included.  Also,  It  is  unlikely  that  thw  rws  would  recommend 
the  placement  of  escape  ramps  m  the  canal  unless  a  problem  with  targe 
animals,  Such  as  deer,  was  evident. 


Page  I3f,  ^erg,  b.'.j. 4.  fffects  tc  *'sn  *-igrj*«.nj  f-r,.-  tne  $ac'-ar<en!n 
24  Oliver  and  impacted  by  the  pumps  in  the  Delta  should  be  considered,  i’sc, 
the  potential  loss  n*  zooplankton  as  a  result  or  tne  project  shoulo  be 
addressed. 

Pages  136-139,  Para.  6,l.?.4.f.  Tne  last  statement  shoo'd  be  reworded. 

OC  TFpresenTr-TtTmp*^eETIiat-a-cdocrete-l  >ned  canal  would  provide  favorable 
*  ^  wildlife  habitat.  f*cept  fo r  birds,  concrete  canals  are  frequently  a  death 
trap. 

Page  14?,  Para,  6.1.?. 10.  It  see*-s  inappropriate  to  study  aquatic  resources 
2f»  if ter  one  of  three  alternatives  is  selected.  Also,  h»  car  t^e  collection 
Av  of  t)isehne  information  after  tne  selection  of  a  project  alternative  be 
considered  a  mitiqat’on  measure’ 

Thank  you  for  the  opportunity  tc  corment  on  this  ES/EIR. 


Patricia  Sanderson  Port 
Regional  Envf ronmental  Officer 


cc:  Director,  OEPR  (w/1ncoming  copy) 

Director,  Fish  and  Wildlife  Service 

Director,  National  Park  Service 

Director,  Geological  Survey 

Director,  Bureau  of  Mines 

Director,  Bureau  of  Reclamation 

Reg.  Or.,  FWS 

Reg.  Dr.,  NPS 

Reg.  Or. ,  GS 

Reg.  Dr. ,  AM 

Reg.  Dr.,  RR 


August  1 ,  1  9b l 


FEDERAL  ENERG t  REGULAtORT  COMMISSION 
333  MARKET  STREET  6tn  F  L  OOR 
SAN  FRANCISCO  CA  94»0S 


UO ION  NIKI 


I  wo  EoibJi  ■  JJi’rc  i»nt  vt .  '•■*>*»•  1  li) 


Cvli-nt-l  Pa- l  ttaz ilwlch,  Ji . 

Sdn  Fiaiu  isn.  District  Engineer 
C.S.  Army  Cotps  of  Engineers 
ill  Haul  Street 

San  Francisco,  California  94105 
Dear  Colonel  Bazilwich: 

We  have  reviewed  the  draft  environmental  impact  statement  for  the  North  Bay 
Aqueduct  (Phase  II  Facilities)  in  Solano  County.  California,  and  provide  the 
following  comment • 

1.  The  safety,  design ,  and  operational  integrity  of  the  Interstate  and 
State  highways  and  other  transportation  facilities  in  the  project 
drea  should  not  be  diminished  by  the  construction  of  the  proposed 
project.  Continual  contact  with  the  California  Department  of  Trans¬ 
portation  (Caltrans)  should  be  maintained  during  project  development 
and  construction  to  coordinate  the  subject  project  with  the  Inter¬ 
state,  State,  and  local  highway  systems. 

2-  Any  encroachment  of  an  Interstate  route  right-of-way  by  the  subject 
project  must  be  approved  by  the  Federal  Highway  Administration. 

3.  Traffic  control  plans.  Including  detours,  to  accommodate  highway 
traffic  through  the  project  construction  area(s)  need  to  be  prepared 
tor  all  affected  highway  routes  and  summarized  in  the  environmental 
impact  statement. 

4.  In  addition,  construction  haul  routes  and  any  related  impacts  (noise, 
dust,  safety,  traffic  delay..)  need  to  be  identified  and  addressed  in 
the  EIS. 

We  appreciate  this  opportunity  to  review  the  subject  draft  EIS  and  would  like 
to  receive  a  copy  of  the  final  statement  when  it  becomes  available. 


San  Franc,  si  u  Dt-.tr..,  t 
V.S.  Army  Corps  ol  Enginr-rs 
21  1  Hai  n  St  feet 
S«n  Francis. o,  CA  941'  5 

tNar  Colonel  Baziiw;.),  . 

This  Is  in  response  to  your  letter  o{  JjK  2. 
Rents  on  your  Draft  Environmental  Statement. -Lr 
North  Bay  Aqueduct  (Phase  II  Facilities),  Sci. 
dated  June  1981. 


Our  review  of  other  agencies'  environmental  impact  stdl. 
trates  basically  on  those  areas  of  the  electric  power  an, 
Industries  for  which  the  Federal  Energy  Regulatory  Cone: 
diction  by  law,  or  where  the  staff  has  special  expertise 
environmental  Impacts  involved  with  the  proposed  action, 
that  there  would  not  be  any  significant  impacts  in  the*, 
cern  nor  serious  conflicts  with  this  agency's  reS-n/nii 6* 
this  action  be  undertaken. 

Thank  you  for  the  opportunity  to  review  ttiis  statement. 


A  J(U*  bQj 

Willis  Kiaselburg,  Jr.  1/  *' 
Acting  Director.  Office  of 
Environmental  Programs 


Federal  Energy  Regulatory  commission 

WASHINGTON  20420 


July  21,  1981 


Mi.  Paul  Bazilwich,  Jr. 

Colonel,  CE 

V.  S.  Department  of  the  Army 

211  Mam  Street 

San  Francisco,  CA  94105 

Dear  Colonel  Bazilwich: 

I  am  replying  to  your  request  of  July  2,  1981  to  the 
Federal  Energy  Regulatory  Commission  for  comnents  on  the  Draft 
Environmental  Impact  Statement  for  the  North  Bay  Aqueduct 
(Phase  II  Fisilities).  This  Draft  EIS  has  been  reviewed  by  appro¬ 
priate  FERC  staff  components  upon  whose  evaluation  this  response 
is  based. 

This  staff  concentrates  its  review  of  other  agencies'  en¬ 
vironmental  impact  statements  basically  on  those  areas  of  the 
electric  power,  natural  gas,  and  oil  pipeline  industries  for 
which  the  Commission  has  jurisdiction  by  law,  or  where  staff 
has  special  expertise  in  evaluating  environmental  impacts  in- 
voled  with  the  proposed  action.  It  does  not  appear  that  there 
would  be  any  significant  impacts  in  these  areas  of  concern  nor 
serious  conflicts  with  this  agency's  responsibilities  should 
this  action  be  undertaken. 

Thank  you  for  the  opportunity  to  review  this  statement. 

Sincerely, 

t—  — 

/Jack  M.  Heinemann 
J  Advisor  on  Environmental  Quality 


DEPARTMENT  OF  TRANSPORTATION 
UNITED  STATES  COAST  GUARD 

Twelfth  : 


from.  Comma  mlur ,  Twclft:.  co  ist  CuarJ  District 

To:  San  Tunisco  PI  Alt  let  Engineer.  U-  S.  Am,  Terr*  ol  t.  i . 

Sub )  Corps  cf  engineers  Public  Notice  •12960-5B-.  iov»c«  c'. 

1.  The  Twelfth  Coast  Guard  District  has  levicweJ  the  solvent  :.c 
coaments  arc  as  follows 

a.  Intake  and  out  tall  pipelines  she, Id  he  marked  in  .kici- 
the  State  Wat.  rvay  ‘forking  System  am)  applications  (lied  wiL*.  Si 
California  per  urtment  of  boating  and  waterways. 

b.  rata  it.  f.  1.1. 5-  The  crossing  of  Uic  tidal  [<ot  t  ion  of  . 
way  by  overhead  pipe*  or  bridges  will  require  the  prior  apt r ova. 
Coast  Guard.  A  bridge  Permit  Application  Guide  is  •  t. closed. 

2.  Thank  you  lor  the  opportunity  to  review. 


Enel  A*  stati -I 


Advisory 

,  .  -  ■  . . 

Council  On 

Historic 

Preservation 

at  ListuDtt  o.iiw  i  i5Si 

IMJ  *»  Sliwl.  KU  Reph  lo  L*kt  f>Ui«  Vjulh  Suilr  010 

Mathmglun  IX  .’OOOi  40  Llmun  Buolrxid 

lain.uud  CO  so  us 


August  1-'. 


C.-l.-nc!  Pawl  Bazilwi.h,  Jr. 

District  Engineer 
Bepat  -mriif  of  the  Army 

Sati  Francisco  District.  Cotps  of  Engineers 
21  l  Ham  Street 

San  Frant isco,  California  9*105 
Dear  C  - tone l  Batllwich: 

Dus  is  in  response  to  your  request  of  July  2,  1981,  for  cuaaenn  on 
the  draft  environmental  impact  statement  (DES)  for  the  North  Bay  Aqueduct, 
Solano  Count  v .  California. 

The  .umll  has  reviewed  the  DES  and  notam  that  the  Corps  has  uctermlned 
that  the  proposed  undertaking  will  not  affect  properties  Included  in 
or  eligible  for  Inclusion  In  the  National  Register  of  Historic  Places. 

Ue  alio  note  that  archaeological  aurveys  have  located  a  ncasber  of  sites, 
and  the  area  1*  known  to  be  rich  in  cultural  properties.  It  Is  possible 
that  «  me  of  these  sites  are  eligible  for  Inclusion  in  the  National  Register. 
.  The  corps  should  consult  with  the  California  State  Historic  Preservation 
1  ofluer  and.  if  necessary,  the  Keeper  of  the  National  Register,  to  determine 
if  the  sites  are  eligible.  If,  after  evaluation  of  the  sites,  it  is 
determined  either  that  they  are  not  eligible  or  that  they  will  not  be 
afire  ted  bv  the  undertaking,  we  suggest  that  the  SHPO's  concurrence  be 
include*}  in  the  final  envlronswntal  Impact  atatement.  If.  however,  they 
are  determined  eligible,  the  Corps  must  afford  ths  Council  an  opportunity 
to  consent  before  completing  the  final  environmental  statement  and  making 
Its  decision  on  the  undertaking. 

Should  you  have  questions,  please  call  Jane  King  at  003)  23*-A9*6,  an 
FTS  number,  for  assistance. 


Sincerely, 


of  Project  Review 


Commenting  Entity:  U.  S.  Lnvlronmental  Protection  Agency 

August  31,  1981 


Response  1 


Diversions  from  the  North  Bay  Aqueduct,  while  small,  contribute  to  cumulative 
effects  of  existing  and  planned  projects.  There  are  two  general  areas  of 
existing  cumulative  effects.  One  is  impacts  of  cumulative  diversions  on  the 
Bay-Delta  estuary  system.  The  other  is  the  impacts  of  cumulative  water 
storage  requirements  to  provide  releases  to  provide  protective  flows  for  water 
quality,  fish,  and  wildlife  and  to  meet  contractual  commitments  of  water 
purveyors.  Future  water  development  will  require  construction  of  additional 
storage  facilities  to  provide  water  for  releases  to  supplement  summer  and  dry 
year  flow  conditions.  This  response  describes  the  affected  environment,  the 
impacts  of  existing  projects  on  the  environment,  and  the  additional  impacts 
caused  by  the  North  Bay  Aqueduct  and  other  planned  projects.  Finally,  this 
response  will  discuss  mitigation  measures  that  both  the  Department  and  other 
project  proponents  could  or  are  intending  to  take  with  regard  to  cumulative 
impacts . 


Cumulative  Impacts  on  the  Bay-Delta  Estuary 

The  complex  environment  of  the  Bay-Delta  estuary  system  has  been  impacted  by 
many  factors:  (1)  land  reclamation;  (2)  waste  water  effluent  and  surface 
runoff  from  local  and  upstream  urb’r  development;  (3)  oil  spills;  (4)  drainage 
and  leaching  water  discharge  from  Delta  and  upstream  agricultural  water  use; 
(5)  commercial  fishing;  (6)  sports  fishing;  (7)  construction  of  deep  water 
channels;  (8)  use  of  natural  inflows  by  agricultural  and  urban  development, 
upstream  storage  of  natural  inflows  by  the  Central  Valley  Project,  State  Water 
Project,  Hetch  Hetchy  Aqueduct  project,  and  Mokelumne  Aqueduct  project;  and 
(9)  Delta  diversions  by  the  Central  Valley  Project,  State  Water  Project,  local 
municipal  and  industrial  water  users,  and  Delta  agricultural  water  users. 

These  are  still  the  main  factors  that  impact  the  present  Bay-Delta  estuary 
environment,  except  for  commercial  fishing  in  tne  Delta  region.  Commercial 
fishing  still  occurs  in  the  Bay,  mainly  for  bait.  Salmon,  which  migrate 
through  the  estuary  system  from  the  ocean  are  presently  subjected  to 
commercial  fishing  in  the  ocean. 

Natural  features  of  the  Bay-Delta  estuary  f  affect  the  environment  are 
ocean  tides  and  salinities,  fresh  water  in  xows,  and  interior  Delta  flow 
patterns.  Ocean  salinity  intrusion  varies  with  inflow  rates.  Tide  fluctua¬ 
tions  occur  in  regular  cycles  throughout  the  year.  Historically,  the  range  of 
Inflows  varied  greatly  between  winter  and  summer  periods.  In  some  years 
before  water  development  occurred,  salinity  intrusion  caused  nearly  all  of  the 
estuary  channels  to  reach  chloride  concentrations  in  excess  of  1,000  mg/L. 

This  occurred  in  1924,  1926,  1934,  and  1939. 

Water  development  has,  in  general,  reduced  the  monthly  variation  In  Delti 
inflows  by  decreasing  winter  inflows  and  increasing  summer  inflows.  Water 
development  has  also  caused  reductions  in  total  yearly  Delta  outflows.  The 
unimpaired  natural  inflow  to  the  Delta  is  an  average  of  about  30  million 
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acre-feet  (MAF )  per  year.  This  volume  is  currently  being  divided  between 
upstream  storage,  upstream  use,  Delta  use,  Delta  exports,  and  Delta  outflow. 
Currently  the  average  annual  upstream  use  and  project  storage  is  about 
8.8  MAF /year.  Delta  outflow  and  consumptive  use  needs  are  about  5.7  MAF/year, 
project  exports  are  about  6.1  MAF/year,  and  Delta  outflows  in  excess  of 
minimum  requirements  total  about  9.4  MAF/year. 

The  major  areas  of  the  Bay-Delta  estuary  include  the  Sacramento-San  Joaquin 
Delta  region,  the  Suisun  Marsh,  and  the  San  Francisco  Bay  complex.  Each  of 
these  areas  support  a  rich  environment  of  fish  and  wildlife. 

The  Delta  region  includes  about  740,000  acres  and  constitutes  the  statutory 
Delta.  Cultivated  land  in  the  Delta  totals  550,000  acres. 

Land  reclamation  of  the  former  marshlands  has  removed  much  of  the  once  lush 
expanses  of  native  vegetation;  however,  the  Delta  remains  a  habitat  for  a 
multitude  of  fish  and  wildlife  species.  Salmon,  shad,  and  steelhead  migrate 
through  the  Delta.  The  estuary  provides  an  important  nursery  area  for  striped 
bass.  The  Delta  contributes  20  percent  of  the  pheasants  harvested  in  the 
State.  Ten  rare  and  endangered  vertebrate  species  are  known  to  occur  in  the 
Delta,  none  of  which  are  exclusively  confined  to  that  area. 

The  Sacramento-San  Joaquin  Delta  region  is  within  the  area  bordered  by  the 
cities  of  Sacramento,  Stockton,  Tracy,  and  Pittsburg.  The  Delta  islands  are 
sparsely  populated.  Upland  areas,  particularly  in  the  western  Delta  have 
undergone  steady  industrialization  and  urbanization.  Recreation  and  second 
home  developments  have  begun  to  encroach  on  the  edges  of  the  peat  land . 

The  Delta,  with  its  vast  waterways  and  picturesque  settings,  constitutes  one 
of  the  major  recreation  attractions  in  California.  The  major  environmental 
problems  for  the  Delta  are: 

°  Wildlife  Habitat:  Disappearance  of  critical  marsh  and  riparian  lands. 

°  Land  Subsidence:  Causes  seepage  and  levee  failure. 

Export  Diversions:  Cause  flow  reversal  problems  and  decreases  in  annual 
total  outflow  volumes,  which  increase  ocean  salinity  intrusion  and  can 
adversely  affect  fish. 

°  Water  Quality:  High  concentrations  of  mineral  salts  in  the  southern  Delta. 
Dissolved  oxygen  problems  in  the  San  Joaquin  River  Deep  Water  Channel  near 
Stockton  and  in  dead-end  sloughs.  Waste  discharge  from  subdivisions,  house¬ 
boats,  marinas,  municipalities,  and  industries.  Increased  salinity  from 
irrigation  return  flows. 

°  Fish:  Diversions  and  localized  poor  water  quality  adversely  affect  striped 
bass,  salmon,  and  resident  fish,  as  well  as  their  food  organisms. 

0  Agriculture:  Major  problems  with  drainage,  soil  conditions,  and  poor  water 
quality  in  some  areas. 

The  Suisun  Marsh  region,  about  40  miles  east  of  the  Golden  Gate,  is  an  impor¬ 
tant  segment  of  the  Pacific  Flyway  for  waterfowl  and  constitutes  10  percent  of 
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California's  remaining  natural  wetland  on  the  Pacific  Flyway.  The  southern 
corner  of  the  marsh  is  west  of  the  confluence  of  the  Sacramento  and  San 
Joaquin  Rivers.  Freshwater  outflow  from  the  Delta  directly  affects  the  salt 
balance  of  the  marsh. 

Most  of  the  55,000  acres  of  marshland  and  small  waterways  are  enclosed  within 
a  levee  system.  About  45,000  acres  (82  percent)  are  privately  owned  and  used 
primarily  for  duck  clubs.  The  remainder  (18  percent),  owned  by  the  State, 
includes  waterfowl  management  and  refuge  areas  and  public  recreation  areas. 

The  expanses  of  unbroken  native  habitat  and  the  wide  diversity  of  vegetation 
and  aquatic  conditions  that  prevail  make  the  marsh  a  valuable  wildlife 
habitat . 

The  primary  use  of  the  marsh  is  for  duck  hunting.  The  diverse  resources  of 
the  marsh  also  provide  opportunity  for  a  broad  spectrum  of  public  recreation 
uses.  The  area  supports  up  to  20  percent  of  California's  wintering  duck  popu¬ 
lation  and  a  variety  of  residential  and  anadromous  fish.  It  also  constitutes 
part  of  the  range  of  several  rare  and  endangered  species . 

The  major  environmental  problem  for  the  marsh  is  maintenance  of  proper  vegeta¬ 
tive  composition  to  support  existing  wildlife.  This  requires  a  water  supply 
of  adequate  salinity  concentration  to  permit  continuation  of  vegetative 
management  practices. 

The  San  Francisco  Bay  complex  comprises  portions  of  all  of  nine  surrounding 
counties  and  includes  San  Francisco,  San  Pablo,  Suisun,  Grizzly,  and  Honker 
Bays.  The  entire  estuarine  complex  covers  almost  435  square  miles  and  is 
rimmed  by  275  miles  of  shoreline.  The  habitat  afforded  by  the  Bay  and 
surrounding  lands  supports  a  multiplicity  of  fish  and  wildlife  species.  The 
Bay  complex  is  among  the  most  urbanized  areas  in  California. 

The  largest  surface  water  Inflow  to  the  Bay  is  provided  by  runoff  from  the 
Central  Valley  (Delta  outflow).  Flushing  of  pollutants  from  the  upper  bays  is 
affected  to  varying  degrees  by  operation  of  the  Central  Valley  Project  and 
State  Water  Project.  In  general,  the  projects  provide  greater  summer  inflow 
and  somewhat  less  winter  inflow  than  would  otherwise  occur. 

With  continued  population  and  industrial  growth,  a  primary  concern  is  the 
effect  of  increased  waste  discharges  on  bay  water  quality,  regardless  of 
project  operation. 

The  major  environmental  problems  of  the  Bay  complex  are: 

°  Water  Quality:  Municipal  and  industrial  waste  discharges  causing  adverse 
effects  on  fish  and  invertebrates;  reduced  diversity  of  benthic  organisms; 
and  low  dissolved  oxygen  in  shallow  areas  of  bay,  reaches  of  Napa  and 
Petaluma  Rivers,  and  southernmost  part  of  bay.  Excessive  algal 
concentration  in  localized  areas  of  South  Bay  and  Suisun  Bay.  Odor  and 
floating  materials.  Numerous  oil  spills. 

°  Delta  outflows  in  winter,  which  are  of  large  volume  and  short  duration,  can 
cause  fresh  water  to  penetrate  well  into  the  Central  Bay  and  be  brought  into 
the  South  Bay  by  tidal  exchange.  Such  events  cause  salinity  stratification 
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in  much  of  the  South  Bay  that  can  persist  for  several  weeks  or  months 
following  the  initial  appearance  of  fresh  water.  Reduction  of  these  inflows 
may  adversely  affect  the  Bay  environment . 


Diversion  projects  require  reservoirs  for  storage  both  upstream  and  downstream 
of  the  Delta.  The  specific  environments  will  vary,  depending  on  where  the 
reservoirs  are  located.  They  can  be  located  in  areas  of  significant  biolog¬ 
ical,  cultural,  or  historical  value.  General  impacts  associated  with  develop¬ 
ment  of  surface  and  ground  water  storage  include: 

°  Disruption,  displacement,  compaction,  and  over-covering  of  soils. 

°  Change  in  topography  or  ground  surface  relief  features. 

°  Potential  destruction,  covering,  or  modification  of  unique  geologic  or 
physical  features. 

°  Changes  in  deposition  or  erosion  of  existing  waterways. 

°  Exposure  of  people  and  property  to  dam  failure  hazards. 

°  Some  additional  air  emissions  due  to  construction  activities  and  additional 
population  growth  around  reservoir  locations. 

°  Changes  in  the  course  or  flow  patterns  of  natural  rivers. 

°  Changes  in  absorption  rates,  drainage  patterns,  and  amount  of  surface  water 
runoff . 

°  Alterations  to  the  course  or  flow  of  floodwaters. 

°  Changes  in  the  amount  of  surface  water  in  various  areas. 

°  Changes  in  surface  water  quality,  temperature,  dissolved  oxygen,  and 
turbidity. 

°  Alteration  of  ground  water  flow  and  quantities. 

°  Changes  in  the  diversity  of  species  of  plants,  potentially  affecting  unique 
or  rare  and  endangered  species. 

°  Reduction  in  acreage  of  any  agricultural  crop. 

°  Changes  in  habitats  for  animal  life,  potentially  affecting  unique,  rare,  or 
endangered  species. 

0  Introduction  of  a  barrier  to  the  migration  and  movement  of  animals. 

0  Some  noise  level  increases  resulting  from  recreation  and  local  population 
growth . 
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Development  and  use  of  the  natural  resource  of  water. 


0  Local  population  and  growth  rate  increase  around  new  reservoirs.  Also, 
changes  in  population  distribution  and  densities.  These  changes  in  popula¬ 
tion  can  impact  housing,  transportation,  public  services,  and  utilities. 

°  Potential  increased  energy  use  from  development  of  certain  ground  water 
programs  and  off stream  storage  reservoirs.  Instream  reservoirs  can  develop 
new  hydroelectric  energy  supplies  . 

°  Increases  in  various  recreational  uses. 

°  Potential  alteration  or  destruction  of  cultural  resources. 


General  Impacts  of  Existing  Projects 

In  general,  the  North  Bay  Aqueduct  could  contribute  to  cumulative  impacts  by: 

Causing  diversions,  which  could  affect  striped  bass,  salmon,  and  resident 
fish  and  their  food  organisms.  The  Department  of  Fish  and  Game  estimates 
that  current  fish  and  wildlife  levels  in  the  Delta  are  about  60  percent  of 
historical  average  levels  and  that  they  will  continue  to  drop.  (See 
Bulletin  76  and  Department  of  Fish  and  Game  report,  "Restoration  of  Fish  and 
Wildlife  in  Sacramento -San  Joaquin  Estuary”,  June  1978.  ) 

Reducing  unregulated  outflows,  which  could  cause  changes  in  the  Bay-Delta 
environment . 

°  Increasing  the  need  for  upstream  storage  to  provide  releases  necessary  to 
maintain  water  quality  in  the  Delta. 

This  discussion  will  focus  on  the  related  projects  and  impacts  listed  above. 
Such  projects  that  are  related  to  the  North  Bay  Aqueduct  include  the  Central 
Valley  Project,  the  Hetch  Hetchy  Project,  the  Mokelumne  River  Project,  and  the 
State  Water  Project,  all  of  which  utilize  natural  inflow  to  the  Delta. 
Descriptions  of  these  projects  are  presented  below. 


Existing  Federal  Central  Valley  Project 

The  existing  Federal  Central  Valley  Project  reservoir  systems  providing  Delta 
export  supplies  and  augmenting  low  summer  and  fall  flows  to  the  Delta  are: 
the  Shasta  Division,  the  Trinity  River  Division,  the  Folsom  Unit  of  the 
American  River  Division,  and  the  New  Melones  Reservoir  on  the  Stanislaus 
River. 

Shasta  Lake,  on  the  Sacramento  River  above  Redding,  regulates  floods  and 
stores  winter  runoff  for  hydroelectric  power  generation,  irrigation  in  the 
Sacramento  Valley,  recreation,  and  Delta  exports.  These  supplies  are  supple¬ 
mented  by  diversions  from  the  Trinity  River  Division. 

Clair  Engle  Lake  and  Whiskeytown  Lake  are  the  major  reservoirs  of  the  Trinity 
River  Division.  Folsom  Lake  regulates  flows  of  the  American  River  for  flood 
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control,  power,  Irrigation,  municipal  and  industrial  use,  fish  and  wildlife, 
and  recreation. 

New  Melones  Reservoir  was  planned  to  be  operated  for  flood  control,  local 
water  needs,  power,  fishery  enhancement,  and  water  quality  control  for  Sin 
Joaquin  River  inflows  to  the  Delta.  However,  the  State  Water  Resources 
Control  Board  has  restr<  ted  the  level  of  filling  New  Melones  Reservoir  until 
contracts  are  executed  r  use  of  the  additional  water  developed  by  the 
reservoir. 

San  Luis  Reservoir  and  associated  pumping  and  generating  plants  are  joint -use 
facilities  of  the  Central  Valley  Project  and  the  State  Water  Project.  Water 
diverted  from  the  Delta  at  the  Tracy  and  Harvey  0.  Banks  Delta  pumping  plants 
is  pumped  southward  to  San  Luis  Reservoir  primarily  during  winter  and  spring 
for  release  to  service  areas  during  summer  and  fall. 

The  major  conveyance  facility  of  the  Central  Valley  Project  is  the  Delta- 
Mendota  Canal,  which  diverts  water  from  the  Delta  at  the  Tracy  Pumping  Plant 
and  transports  it  southward  to  San  Luis  Reservoir  and  various  service  areas. 
Over  half  of  the  water  diverted  by  the  Tracy  Pumping  Plant  is  delivered  to  the 
Mendota  Pool  for  distribution  to  holders  of  downstream  water  rights  who 
exchanged  their  rights  to  San  Joaquin  River  flows  for  Central  Valley  Project 
water. 

The  flows  of  the  San  Joaquin  River  stored  at  Millerton  Lake  are  distributed 
north  and  south  by  the  Madera  and  Friant-Kem  canals. 

The  Contra  Costa  Canal  also  diverts  water  from  the  Delta  to  serve  industries 
and  municipalities  in  parts  of  Contra  Costa  County. 

The  Delta  Cross  Channel,  30  miles  south  of  Sacramento,  helps  provide  for 
regulated  passage  of  Sacramento  River  water  through  Delta  channels  to 
Delta-Mendota  Canal  and  Contra  Costa  Canal  pumping  plants. 

More  than  60  agencies  have  contracts  or  commitments  with  the  Central  Valley 
Project  for  long-term  water  supplies  from  the  Delta.  The  project  currently 
exports  3.4  million  acre-feet  yearly  and  will  ultimately  export  about 
4.3  million  acre-feet  in  a  normal  year  if  existing,  authorized,  and  planned 
project  facilities  are  operational. 


Hetch  Hetchy  Project 

The  Hetch  Hetchy  Project  delivers  municipal  and  industrial  water  supplies  to 
the  City  and  County  of  San  Francisco.  This  project  stores  water  on  the 
Tuolumne  River  and  Cherry  Creek,  both  tributaries  that  provide  natural  inflow 
to  the  Bay-Delta  estuary.  The  project  diverts  the  stored  water  supplies  by  an 
aqueduct  around  the  estuary  system,  thereby  reducing  the  natural  inflow  to  the 
Delta.  The  two  major  reservoirs  of  this  project  are  the  Hetch  Hetchy 
Reservoir  on  the  Tuolumne  River  and  the  Cherry  Lake  Reservoir  on  Cherry  Creek. 
These  reservoirs  have  maximum  storage  capacities  of  360,000  acre-feet  and 
268,000  acre-feet,  respectively. 
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Mokelumne  River  Project 


The  Mokelumne  River  Project  reduces  the  natural  inflow  to  the  Delta  in  the 
same  manner  as  the  Hetch  Hetchy  Project.  This  project  stores  and  diverts  the 
water  of  the  Mokelumne  River  system  to  supply  water  for  the  East  Bay  Municipal 
Utility  District.  The  Mokelumne  River  is  a  natural  tributary  to  the  Delta. 
This  project  has  two  storage  reservoirs  on  the  Mokelumne  River  —  Pardee 
Reservoir,  with  a  maximum  storage  capacity  of  210,000  acre-feet,  and  Coraan  ;i.. 
Reservoir,  with  a  maximum  storage  capacity  of  431,500  acre-feet. 


Existing  State  Water  Project 

The  key  legislation  for  construction  of  the  State  Water  Project  was  the  State 
Water  Resources  Development  Bond  Act  (Burns -Porter  Act),  ratified  in  the 
November  1960  general  election.  This  act  authorized  the  sale  of  $1.75  billion 
in  general  obligation  bonds  for  primary  financing.  The  project  began  service 
to  the  South  San  Francisco  Bay  area  in  1962,  to  the  San  Joaquin  Valley  in 
1968,  and  to  Southern  California  in  1971. 

State  Water  Project  facilities  extend  from  Plumas  County  in  the  north  to 
Riverside  County  in  the  south.  The  Project  was  planned  to  deliver  4,230,000 
acre-feet  of  water  annually  to  service  areas  in  Northern,  Central,  and 
Southern  California.  The  444-mile  California  Aqueduct,  which  begins  at  the 
Harvey  0.  Banks  Delta  Pumping  Plant,  is  the  principal  conveyance  facility  of 
the  project.  The  Project  now  includes  22  dams  and  reservoirs,  6  power  plants, 
and  16  pumping  plants. 

The  annual  dependable  yield  of  the  State  Water  Project  with  existing  facili¬ 
ties  and  water  quality  standards  is  about  2,300,000  acre-feet  for  the  1928-34 
critical  dry  period.  This  yield  is  projected  to  decrease  to  about  1,700,000 
acre-feet  annually  sometime  between  the  year  2000  and  the  year  2020  as  the 
result  of  increased  use  in  areas  of  origin,  maturity  of  contractual  obliga¬ 
tions  of  the  Central  Valley  Project,  and  other  prior  rights. 

The  main  storage  facility  is  Lake  Oroville,  on  the  Feather  River  in  Butte 
County.  Other  major  facilities  in  the  Oroville  area  are  the  Edward  Hyatt 
Power  Plant,  Thermalito  Diversion  Dam,  Thermalito  Power  Canal,  Thermalito 
Forebay  and  Power  Plant,  Thermalito  Afterbay,  a  fish  barrier  dam,  the  Feather 
River  Fish  Hatchery,  and  various  recreation  and  wildlife  areas. 

Water  releases  made  for  fish  propagation  and  other  purposes,  together  with 
irrigation  return  flows,  move  down  the  Feather  and  Sacramento  rivers  and  then 
into  the  Delta  channels.  These  releases  and  unregulated  flows  of  other  tribu¬ 
taries  are  sufficient  to  meet  current  export  requirements  of  the  State  Water 
Project,  allowing  reasonable  deficiencies  in  agricultural  supply  during  a 
critically  dry  period.  By  the  mid-1980s,  this  will  no  longer  be  true  because 
export  requirements  and  upstream  depletions  will  increase.  Releases  are 
augmented  as  necessary  during  low  runoff  periods  to  meet  shortages  in  the 
Delta  for  internal  uses  and  for  salinity  control  and  to  protect  the  quality  of 
export  water.  These  flow  augmentations  are  made  in  coordination  with  releases 
from  Central  Valley  Project  reservoirs  when  that  project  is  being  operated  to 
meet  Delta  water  quality  standards. 
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The  major  conveyance  facility  of  the  State  Water  Project  is  the  California 
Aqueduct,  which  diverts  water  from  the  Delta  at  the  Harvey  0.  Banks  Delta 
Pumping  Plant  and  transports  it  southward  for  storage  in  the  Federal -State  San 
Luis  Reservoir  and  for  use  by  State  Water  Project  water  contractors  in  the  San 
Joaquin  Valley. 

At  the  northern  base  of  the  Tehachapi  Mountains,  the  A.  D.  Edraonston  Pumping 
Plant  lifts  California  Aqueduct  water  nearly  2,000  feet  up  the  mountain.  The 
water  then  crosses  the  mountains  through  a  series  of  four  tunnels.  The 
aqueduct  divides  south  of  the  Tehachapi  Mountains.  The  West  Branch  transports 
most  of  the  water  through  Pyramid  Reservoir  to  Castaic  Lake,  northwest  of  Los 
Angeles.  The  East  Branch  delivers  water  to  Antelope  Valley  and  terminates  at 
Lake  Perris  in  Riverside  County. 

The  43-mile  South  Bay  Aqueduct  takes  water  from  the  California  Aqueduct  for 
delivery  to  water  contractors  in  Alameda  and  Santa  Clara  counties. 

The  96-mile  coastal  branch  of  the  California  Aqueduct  was  planned  to  deliver 
water  to  San  Luis  Obispo  and  Santa  Barbara  counties.  The  initial  16  miles  has 
been  built,  making  water  available  to  two  San  Joaquin  Valley  water 
contractors . 

Phase  I  of  the  North  Bay  Aqueduct  was  completed  in  1968.  Since  then  a 
temporary  supply  of  water  from  the  U.  S.  Bureau  of  Reclamation's  Solano 
Project  has  been  pumped  by  means  of  an  interim  pumping  plant  into  the  Phase  I 
facilities  and  then  delivered  to  Napa  County. 

A  recent  addition  to  the  State  Water  Project  was  the  enlarged  John  E.  Skinner 
Delta  Fish  Protective  Facility.  The  Department  of  Water  Resources  is 
proceeding  with  enlargement  of  this  facility  on  the  intake  channel  of  the 
Harvey  0.  Banks  Delta  Pumping  Plant,  adjacent  to  Clifton  Court  Forebay. 

Studies  of  the  enlarged  facility  show  that  fish  screen  efficiencies  will  be 
improved  significantly  for  striped  bass,  decreased  slightly  for  chinook 
salmon,  and  unchanged  for  white  catfish.  The  Department  of  Fish  and  Game 
found  the  enlargement  will  have  an  overall  beneficial  impact  on  the 
f isher ies  . 

Although  the  enlargement  will  increase  fish  screening  efficiencies,  the 
Department  of  Fish  and  Game  considers  any  salvage  system  in  the  south  Delta 
inadequate  because  during  much  of  the  year  fish  in  this  major  nursery  area  are 
too  small  to  be  screened  with  the  louver  system.  Furthermore,  the  fish  that 
are  successfully  screened  must  be  handled  and  trucked  to  the  western  Delta; 
substantial  losses  occur  due  to  handling  and  diverting  the  fish  from  their 
normal  migration  routes.  According  to  the  Department  of  Fish  and  Game,  no 
screen  at  the  present  locatLon  could  prevent  exports  from  depleting  fish 
populations  and  their  food  supply. 

If  the  Peripheral  Canal  is  not  built,  further  design  changes  at  the  existing 
facilities  will  be  considered.  Experience  gained  in  operation  of  the  enlarged 
fish  facility,  particularly  with  use  of  perforated  plates  in  the  secondary 
system,  should  be  helpful  if  redesign  is  necessary. 
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Existing  Safeguards 


A  number  of  safeguards  already  protect  Delta  water  quality.  Federal  and  State 
agencies  that  issue  regulatory  permits  for  construction  and  operation  of 
projects  such  as  the  North  Bay  Aqueduct  are  discussed  in  the  Draft  ES/EIR, 
Chapter  2,  pages  7-10.  Other  specific  safeguards  discussed  in  Bulletin  76 
(pages  28-29)  include  the  following. 


Delta  Protection  Act  (1959) 

(Water  Code  Section  12201  et  seq .  ) 

0  Section  12201  recognizes  both  the  needs  of  the  Delta  and  the  needs  for 
exportation  of  water  from  the  Delta  to  other  parts  of  the  State. 

°  Section  12202  states  that  the  State  Water  Resources  Development  System,  in 
coordination  with  operation  of  the  CVP ,  shall  provide  salinity  control  and 
adequate  water  supply  for  users  of  water  in  the  Delta. 

°  Section  12203  declares  it  to  be  “the  policy  of  the  State  that  no  person, 
corporation  or  public  or  private  agency  or  the  State  or  the  United  States 
should  divert  water  from  the  channels  of  the  Sacramento-San  Joaquin  Delta  to 
which  the  users  within  said  Delta  are  entitled.” 

°  Section  12204  reads:  "In  determining  the  availability  of  water  for  export 
from  the  Sacramento-San  Joaquin  Delta  no  water  shall  be  exported  which  is 
necessary  to  meet  the  requirements  of  Section  12202  and  12203  of  this 
Chapter . " 


Area-of -Origin  Statutes 

(Water  Code  Sections  10505  and  11460-11463) 

°  Declares  the  Delta  to  be  part  of  the  Sacramento  River  watershed. 

°  The  area-of-origln  legal  concept  sets  forth  restrictions  and  limitations  to 
protect  the  water  requirements  of  the  county  of  origin  or  the  watershed  in 
which  water  originates. 

°  The  protection  grants  the  areas  of  origin  the  right  to  construct  projects  or 
make  diversions  without  being  subject  to  the  prior  rights  acquired  under  the 
State  applications  for  the  SWP. 

0  "It  also  grants  the  Delta,  and  all  other  areas  of  origin,  certain  preferen¬ 
tial  rights  to  contract  for  project  water  within  the  general  framework 
established  in  the  State  water  supply  cor. tracts"  provided  that  payment  is 
made  for  benefits  from  the  project. 
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State  Water  Resources  Control  Board  Water  Rights  Appropriation  Process 

(Current  Decision  Affecting  Central  Valley  Project  and 

State  Water  Project  is  Decision  1485) 

8  Establishes  water  quality  standards  for  the  Delta  as  a  condition  of  appro¬ 
priation  permits  issued  to  DWR  and  USBR  for  agricultural,  municipal,  and 
industrial  uses  and  for  fish  and  wildlife  purposes. 

8  Requires  control  of  the  level  of  exports  and  releases  from  upstream  storage 
reservoirs  to  meet  minimum  water  quality  at  specific  locations  in  the 
Delta . 

8  Requires  DWR  to  establish  a  Delta  water  quality  monitoring  program. 

8  Reserves  jurisdiction  to  revise  or  formulate  additional  terms  and  conditions 
in  the  water  rights  permits. 

8  Mandates  a  study  of  Delta  freshwater  outflow  needs  of  the  San  Francisco  Bay 
ecosystem. 

8  Requires  an  environmental  impact  report . 


Porter-Cologne  Water  Quality  Control  Act  and 
Federal  Water  Pollution  Control  Act 


8  Require  establishment  of  water  quality  control  plans  for  water  basins.  The 
current  Delta  Plans  were  adopted  by  the  State  Water  Resources  Control  Board 
when  it  adopted  Decision  1485. 


Fish,  Wildlife,  and  Recreation  Requirements 
Established  by  the  Legislature 

8  Point  out  that  the  California  Water  Code  requires  preservation  and  enhance¬ 
ment  of  fish  and  wildlife  by  the  SWP . 

8  State  that  in  planning  water  development  projects,  DWR  must  give  full 
consideration  to  all  beneficial  uses  of  the  State's  water  resources. 


Constitution  of  the  State  of  California 


Requires  that  water  supplies  be  used  reasonably  and  beneficially. 


Impacts  of  the  North  Bay  Aqueduct 


In  1978,  Department  of 
analyzed  the  operation 
North  Bay  Aqueduct )  of 
Project.  The  analysis 
(2)  the  Central  Valley 


Water  Resources  Bulletin  76,  "Delta  Water  Facilities", 
of  existing  and  proposed  facilities  (including  the 
the  State  Water  Project  and  the  federal  Central  Valley 
considered  the  needs  of:  (1)  the  State  Water  Project, 
Project,  (3)  upstream  diversions  and  storage  made  for 
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projects  such  as  the  Hetch  lletchy  Project,  Mokelumne  River  Project,  agricul¬ 
tural  irrigation,  and  other  use,  (4)  Delta  agricultural  consumptive  use,  and 
(5)  the  Bay-Delta  estuarine  system.  The  evaluation  used  variations  in 
historical  hydrology  that  occu.^ed  between  water  years  1921-22  and  1970-71. 

The  unimpaired  natural  flow  to  the  Delta  averages  about  30  million  acre-feet 
per  year.  The  average  annual  volume  is  divided  between  upstream  use  and 
project  storage  (about  9.4  million  acre-feet),  Delta  needs  (about  5.7  million 
acre-feet),  project  (CVP/SWP)  exports  (about  6.1  million  acre-feet),  and 
excess  Delta  outflows  (about  9.4  million  acre-feet).  The  total  amount  of 
unimpaired  natural  flow  is  more  in  wet  years  and  less  in  dry  years.  A 
component  changed  by  water  development  is  total  annual  Delta  outflow  volumes 
in  excess  of  minimum  protective  requirements  (see  page  13  of  Bulletin  76  for 
charts  showing  Delta  uses  of  water). 

The  major  water-using  component  is  the  combined  SWP/CVP  projects.  Areas 
served  by  the  projects  and  the  percentage  of  water  delivered  to  such  areas  are 
also  shown  in  charts  on  page  13  of  Bulletin  76. 

The  North  Bay  Aqueduct  diversion  will  have  a  minor  incremental  impact  on  Delta 
outflows  and  Sacramento  River  flow  during  uncontrolled  flow  periods.  Uncon¬ 
trolled  flow  periods  occur  when  all  Delta  protective  outflow  requirements  are 
being  exceeded  by  unregulated  natural  inflow.  This  period  normally  includes 
winter  and  spring  months  when  Central  Valley  runoff  conditions  are  high. 
Uncontrolled  flow  periods  last  longer  in  wet  years  than  in  dry  periods.  The 
proposed  North  Bay  Aqueduct  diversion  location  will  not  significantly  affect 
Delta  flows  in  the  San  Joaquin  River,  Old  River,  and  Middle  River,  which  are 
now  subjected  to  reversals  from  existing  Central  Valley  Project  and  State 
Water  Project  exports.  This  proposed  diversion  can  have  a  minor  incremental 
impact  on  the  fishery  by  diverting  at  the  proposed  sites.  These  impacts  will 
be  cumulative  on  the  Bay-Delta  estuary.  In  addition,  the  North  Bay  Aqueduct 
will  incrementally  add  to  the  nee,,  for  new  project  reservoirs.  A  reservoir 
will  have  local  environmental  impc'cs  and  growth-inducing  impacts. 

The  Central  Valley  Project  and  State  Water  Project  presently  have  average 
annual  screened  diversions  of  about  6.1  million  acre-feet  per  year.  Also, 
about  2,000  privately  controlled  unscreened  diversions  for  agricultural  irri¬ 
gation  divert  about  1.6  million  acre-feet  per  year.  The  North  Bay  Aqueduct 
maximum  annual  entitlement  represents  less  than  one  percent  of  the  total  Delta 
diversions . 

North  Bay  Aqueduct  diversions  will  not  reduce  Sacramento  River  flows  or  Delta 
outflows  during  controlled  flow  conditions,  which  exist  when  Delta  protective 
flows,  as  set  by  Water  Right  Decision  1485,  are  being  maintained  by  project 
storage  releases.  The  North  Bay  Aqueduct  diversions  will  be  replaced  by 
project  storage  releases  during  periods  of  controlled  flow.  These  releases 
are  planned  to  guarantee  Delta  outflows  to  protect  the  Delta  's  environment  and 
beneficial  water  use.  These  replacement  releases  will  maintain  necessary 
protective  flow  requirements  for  the  Sacramento  River  and  Delta  estuary. 

The  ratio  of  North  Bay  Aqueduct  diversion  to  the  flow  in  the  Sacramento  River 
varies  by  month  and  year  type.  The  North  Bay  Aqueduct  maximum  monthly  diver¬ 
sion  represents  about  2  percent  of  the  average  April-June  Sacramento  River 
monthly  flows  during  critical  years.  Critical  years  occur  on  the  average  of 
once  every  10  years.  In  addition,  the  North  Bay  Aqueduct  maximum  diversion  is 
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less  than  one  percent  of  the  average  Sacramento  River  monthly  flow.  This 
ratio  describes  the  percent  of  project  storage  releases  necessary  to  replace 
North  Bay  Aqueduct  diversions  during  controlled  flow  conditions.  During  July 
in  a  critical  year,  this  ratio  could  be  as  high  as  11.5  percent.  The  North 
Bay  Aqueduct  maximum  monthly  diversion  is  less  than  0.5  percent  of  the  average 
monthly  uncontrolled  Delta  outflows  of  all  year  types.  The  above  values  are 
based  on  1990-level  operation  studies  using  50  years  of  historical  hydrology 
as  input. 

The  maximum  incremental  upstream  storage  that  will  be  needed  for  the  North  Bay 
Aqueduct  diversions  represents  less  than  one  percent  of  current  upstream 
storage  volumes. 


Impacts  of  Proposed  State  Water  Project  Facilities 


Bulletin  76  established  a  program  that  would  provide  comprehensive  protection 
for  the  Delta  and  the  Suisun  Marsh  while  meeting  the  year  2000  water  needs  of 
the  Central  Valley  Project  (CVP),  State  Water  Project  (SWP),  non-CVP/SWP 
upstream  use,  and  Delta  consumptive  use.  Uses  of  Delta  water  and  areas  where 
CVP/SWP  water  is  used  are  shown  on  pages  13  and  14  of  Bulletin  76.  The 
Bulletin  76  program,  described  in  more  detail  below,  includes  the  Peripheral 
Canal  as  a  Delta  transfer  facility  and  an  important  means  for  improving  the 
fisheries  to  average  historical  levels,  storage  reservoirs  upstream  and  down¬ 
stream  from  the  Delta,  Delta  and  Suisun  Marsh  protection  facilities,  and  waste 
water  reclamation,  ground  water,  and  conservation  programs. 


Water  Needs 


Bulletin  76  contains  an  operation  study  of  the  entire  system  of  existing  and 
proposed  SWP  and  CVP  facilities  using  50  years  of  historical  hydrologic  condi¬ 
tions  adjusted  for  the  year  2000  level  of  development.  The  50-year  operation 
study  results  are  shown  by  Figures  40  to  43  of  Bulletin  76.  These  results 
show  CVP  and  SWP  systems  operation,  annual  Delta  water  supply  and  disposal, 
typical  flow  and  quality  routing,  and  estimated  monthly  average  quality  for 
the  year  2000  level  of  development.  These  are  based  on  operation  studies 
performed  for  the  50-year  historical  period. 

Bulletin  76  showed  a  projected  export  demand  by  CVP/SWP  project  users  of 
7.7  million  acre-feet  annually  by  year  2000.  This  demand  assumed  0.6  million 
acre-feet  not  needed  because  of  conservation  and  waste  water  reclamation. 
Existing  facilities  could  provide  a  firm  yield  of  5.2  million  acre-feet.  The 
Bulletin  76  program  would  supply  3  million  acre-feet  per  year,  increasing  the 
projects'  firm  yield  to  8.2  million  acre-feet.  This  provides  0.5  million 
acre-feet  as  a  contingency  against  forecasting  uncertainties  or  that  can  be 
applied  to  Increases  in  SWP  demands  beyond  the  year  2000  (see  page  105 ). 

Annual  variation  of  water  supply  and  disposal  for  wet  years  is  shown  on 
page  106. 

In  the  Bulletin  76  year  2000  studies  with  planned  future  facilities,  Delta 
consumptive  use  was  maintained  at  a  constant  1.6  million  acre-feet  per  year. 
Minimum  Delta  outflow  required  to  meet  water  quality  and  fishery  criteria 
averaged  3.6  million  acre-feet  per  year,  varying  from  a  high  of  4.9  million 
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acre-feet  in  a  wet  year  to  2.2  million  acre-feet  in  a  critical  year.  Delta 
export  averaged  7.6  million  acre-feet  per  year,  varying  from  a  high  of  about 
9  million  acre-feet  to  a  low  of  about  5.5  million  acre-feet  per  year.  The 
potential  for  intermittent  surplus  water  export  averaged  about  350,000  acre- 
feet  per  year,  with  none  being  available  in  the  drier  years.  Finally,  excess 
freshwater  Delta  outflows  averaged  almost  7  million  acre-feet  per  year, 
varying  from  a  high  of  about  25  milJ'on  acre-feet  in  the  wettest  year  to  very 
little  in  the  driest  year.  These  results  were  based  on  controls  similar  to 
Decision  1485  criteria. 

Total  Delta  outflow,  the  sum  of  minimum  required  Delta  outflow  and  excess 
Delta  outflow,  averaged  10.5  million  acre-feet  per  year,  varying  from  a  high 
of  30  million  acre-feet  in  a  wet  year  to  a  low  of  about  2.2  million  acre-feet 
in  a  critical  dry  year.  Had  the  study  been  performed  using  the  Delta  Water 
Quality  Plan  currently  in  effect,  the  results  would  be  similar. 

Firm  water  deliveries  of  7.7  million  acre-feet  were  maintained  in  about  80  to 
85  percent  of  the  years,  with  the  lowest  delivery  being  6  million  acre-feet  in 
a  typical  critical  year.  This  was  accomplished  by  withdrawing  water  from 
project  storage  —  both  surface  and  underground  —  south  of  the  Delta  and 
applying  predetermined  deficiencies  to  agricultural  supplies  in  critical 
years . 

Because  each  hydrologic  year  is  different,  the  amount  and  timing  of  both 
export  and  releases  from  the  Peripheral  Canal  would  vary  from  year  to  year  and 
from  month  to  month.  To  demonstrate  operation  for  projected  year  2000  condi¬ 
tions,  a  typical  diversion  and  release  pattern  for  winter,  spring,  and  summer 
conditions  for  a  critical  year  (1934),  above-normal  year  (1946),  and  wet  year 
(1942)  are  shown  in  Figure  42  in  Bulletin  76.  Figure  43  of  the  Bulletin  shows 
Delta  water  quality  conditions  at  selected  locations  for  a  full  12-month 
period  for  each  of  the  same  three  classifications  of  years. 

The  North  Bay  Aqueduct  is  included  in  this  study  as  a  proposed  Delta 
diversion.  The  requests  for  entitlement  water  deliveries  from  the  North  Bay 
Aqueduct  (shown  in  Table  13  of  the  bulletin)  amount  to  54,000  acre-feet  in 
year  2000  with  a  maximum  annual  entitlement  of  67,000  acre-feet.  This 
requested  entitlement  delivery  for  the  year  2000  used  for  this  operation  study 
is  larger  than  the  projected  supplemental  M&I  water  needs  shown  in  Table 
3-3 (F)  of  the  Final  ES/EIR.  Since  the  bulletin  operation  study  uses  a  larger 
diversion,  it  will  have  conservative  results  in  connection  with  the  North  Bay 
Aqueduct  diversions.  The  maximum  annual  entitlement  has  not  been  changed  for 
the  Final  ES/EIR. 

Figure  23  of  Bulletin  76  compares  North  Bay  Area  maximum  annual  entitlements 
to  other  SWP  contracting  agency  entitlements.  Table  13  shows  SWP  contractors' 
requests  for  entitlement  deliveries  in  1990  and  2000.  A  summary  of  the  North 
Bay  Aqueduct  and  other  SWP  and  CVP  Delta  export  requirements  and  capabilities 
to  the  year  2000  is  shown  on  Table  19  and  Figure  25  of  the  bulletin.  The 
potential  shortages  in  supplies  noted  on  Figure  25  will  be  offset  by  new 
storage  facilities.  These  facilities  and  the  additional  firm  annual  yield 
that  can  be  developed  are  shown  on  Table  29.  These  values  are  for  a  year  2000 
level  of  development. 
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If  the  Bulletin  76  program  Is  instituted: 

0  The  fisheries  would  be  restored  to  average  historical  levels. 

°  Current  or  Improved  salinity  control  would  occur. 

°  Suisun  Marsh  would  obtain  full  protection. 

°  A  number  of  storage  reservoirs  would  be  built,  causing  local  adverse 
impacts . 

°  Unregulated  flows  would  be  decreased. 

If  the  Bulletin  76  program  is  not  implemented  (or  if  only  parts  are 
implemented),  demand  could  be  more  than  yield,  thus  requiring  greater 
deficiencies  to  be  taken  by  CVP/SWP  contractors  in  dry  and  critical  years. 
Impacts  on  fisheries  and  on  salinity  control  will  depend  on  what  other 
alternatives,  if  any,  are  instituted,  and  what  actions  the  State  Water 
Resources  Control  Board  may  take  regarding  Bay-Delta  standards.  Impacts  may 
also  occur  from  other  projects  not  included  in  the  Bulletin  76  analysis. 


Delta  Protection 


The  50-year  operation  study  showed  that  the  year  2000  Delta  export  demand  of 
7.7  million  acre-feet  per  year  could  be  met  while  providing  all  area-of -origin 
requirements  and  a  comprehensive  Delta  protection  program.  This  comprehensive 
protection  includes  meeting  the  specified  Delta  salinity  and  environmental 
criteria  and  project  operational  constraints  listed  in  Tables  4  and  5  of 
Bulletin  76.  These  criteria  and  operational  constraints  provide  protection 
for: 

°  Western  Delta  agricultural  applied  water  (with  or  without  overland 
supplies ). 

0  Interior  Delta  agricultural  applied  water. 

°  Southern  Delta  agricultural  applied  water. 

°  Delta  agricultural  flushing  requirements. 

°  Contra  Costa  Canal  municipal  and  industrial  water  use. 

°  Vallejo  municipal  and  industrial  water  use. 

°  Western  Delta  municipal  and  industrial  water  use. 

°  Striped  bass  spawning  and  survival. 

0  Minimized  diversion  of  young  striped  bass  from  the  Delta. 

°  Minimized  diversion  of  young  striped  bass  into  the  central  Delta. 

°  Salmon  migration. 

°  Steelhead. 

°  Neomysis  shrimp. 

°  Suisun  Marsh. 

Although  some  changes  in  water  management  planning  have  occurred  since 
Bulletin  76  was  published,  these  differences  will  not  change  the  overall 
findings  of  the  bulletin's  analysis.  The  differences  are  attributable  to 
changes  between  the  proposed  and  adopted  legislation  (SB  346  and  SB  200), 
adoption  of  Water  Rights  Decision  1485  by  the  State  Water  Resources  Control 
Board.  SWRCB  requirements  in  SB-346  were  the  1975  Basin  Plan  standards. 
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Bulletin  76  reviewed  the  effects  of  the  1978  Basin  Plan  standards,  which  were 
included  in  Decision  1485,  and  determined  that  the  effects  were  similar. 

SB-200  does  not  set  standards,  but  requires  compliance  with  SWRCB  standards. 
Senate  Bill  346  of  1977  added  all  the  facilities  and  actions  of  the  DWR 
program  outlined  in  Bulletin  76  to  the  State  Water  Project  and  spelled  out  the 
legislative  intent  regarding  the  need  for  them.  However,  SB  346  did  not  pass 
in  the  State  Legislature. 


Senate  Bill  200,  signed  by  the  Governor  on  July  18,  1980,  provides  nearly  the 
same  facilities  and  objectives  as  SB  346  and  Bulletin  76.  One  of  the  most 
significant  differences  between  SB  200  and  SB  346  is  federal  participation  in 
the  Peripheral  Canal.  SB  346  would  have  prohibited  construction  of  the 
Peripheral  Canal  until  the  Federal  Government  agreed:  (1)  to  comply  with 
SWRCB  water  quality  standards;  (2)  to  participate  in  agreements  to  guarantee 
restoration  of  fish  and  wildlife  populations  to  historical  levels;  and  (3)  to 
contract  with  Delta  agencies  regarding  guaranteed  levels  of  water  quality. 

SB  200  allows  construction  of  the  Peripheral  Canal  by  the  State  without  prior 
federal  participation  but  would  allow  for  federal  participation  at  any  time. 
However,  it  restricts  the  transport  of  federal  water  through  SWP  facilities 
unless  the  Federal  Government  agrees  to  comply  with  water  quality  standards 
and  restoration  of  fish  and  wildlife  populations  to  historical  levels. 

In  addition,  SB  200  provides  a  major  Delta  guarantee  by  requiring  the  SWP  to 
make  water  releases  to  rectify  any  federal  failure  to  operate  the  CVP  in 
compliance  with  SWRCB  water  quality  standards.  SB  200  assures  that  such 
agreement  will  be  made  for  protection  of  Delta  agricultural  interests  and 
assures  that  water  deliveries  to  SWP  contractors  will  not  be  obstructed  by 
Delta  agencies'  refusal  to  negotiate  by  requiring  binding  arbitration  if  the 
Delta  agencies  and  DWR  do  not  negotiate  agreements  on  minimum  water  quality 
and  quantity  standards.  SB  200  prohibits  construction  of  the  Peripheral  Canal 
unless  an  agreement  is  signed  between  the  Department  of  Fish  and  Game  and  the 
Department  of  Water  Resources  to  preserve  and,  if  possible,  enhance  fish  and 
wildlife  while  operating  the  SWP.  An  agreement  for  this  protection  has  been 
drafted  and  an  environmental  document  is  being  prepared  to  finalize  this 
agreement.  SB  200  provides  for  a  comprehensive  study  of  San  Francisco  Bay. 
Information  from  the  study  will  be  used  by  the  SWRCB  to  assure  that  future 
exports  and  diversions  to  storage  in  new  reservoirs  named  in  SB  200  will  not 
take  water  needed  to  protect  the  Bay. 

In  1981,  a  referendum  measure  qualified  SB-200  to  be  submitted  to  a  vote  of 
the  people.  That  vote  will  occur  in  June  1982. 

Specific  protection  measures  and  a  water  management  plan  for  the  SWP  are 
discussed  in  pages  78-85  of  Bulletin  76.  Major  proposed  facilities  to  be 
incorporated  into  the  plan  are  listed  below,  with  some  updated  information. 


Delta  and  Suisun  Marsh  Facilities 


Proposed  Additional  Pumping  Units  at  the  Harvey  0.  Banks  Delta  Pumping  Plant. 
The  Department  of  Water  Resources  proposes  to  install  and  operate  four 
additional  pumping  units  at  the  Harvey  0.  Banks  Delta  Pumping  Plant.  The  four 
units  would  increase  pumping  capability  to  the  full  rated  design  capacity  of 
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10,300  cubic  feet  of  water  per  second  (cfs).  The  seven  pumps  now  installed 
have  a  capability  of  6,300  cfs.  The  Department  is  preparing  a  draft 
Environmental  Impact  Report  for  these  pumps. 


Proposed  Peripheral  Canal  and  Fish  Screen  Protection.  The  Peripheral  Canal 
has  been  selected  over  the  nonisolated  alternatives  as  the  most  effective 
facility  to  transport  water  across  the  Delta  for  the  SWP  and  CVP  and  still 
provide  the  necessary  environmental  and  water  quality  protection  for  the 
Delta.  The  Peripheral  Canal  would  release  fresh  water  to  Delta  channels  at 
strategic  locations  for  Delta  use,  water  quality  control,  and  fish.  Canal 
releases  would  provide  positive  downstream  flows  in  Delta  channels  and  would 
contribute  to  the  Delta  outflow  required  for  protection  from  salinity 
intrusion.  By  eliminating  reverse  flows  in  the  western  Delta,  this  facility 
would  reduce  the  amount  of  carriage  water  presently  needed  for  increased 
project  yield. 

The  canal  route  is  along  the  eastern  rim  of  the  Delta  and  extends  42  miles 
from  Hood,  on  the  Sacramento  River,  to  Clifton  Court  Forebay  near  Tracy,  at 
the  southern  edge  of  the  Delta.  Outlets  along  the  way  would  provide  for 
release  of  fresh  water  into  the  Delta.  The  canal  would  be  siphoned  under  four 
major  river  and  slough  crossings  to  allow  for  passage  of  floodflows,  boats, 
and  migrating  fish.  Floodflows  from  Morrison  Creek  drainage  and  Middle  River 
would  be  accepted  into  the  canal.  Cross -drainage  flows  in  the  area  of  Beaver, 
Hog,  and  Sycamore  sloughs  would  be  siphoned  under  the  canal. 

Section  6100  of  the  California  Fish  and  Game  Code  requires  fish  screens  on  any 
new  diversion  from  any  stream  having  salmon  and  steelhead  if  such  diversions 
would  adversely  affect  these  fish.  The  Department  of  Fish  and  Game  has 
determined  that  the  Peripheral  Canal  would  have  to  include  an  adequate  fish 
screen . 

The  fish  protection  facilities  at  the  Banks  Pumping  Plant  and  the  federal 
Tracy  Pumping  Plant  use  a  system  that  guides  the  fish  along  louvers  (veri  ical 
slats)  into  a  bypass  that  carries  them  to  holding  tanks.  The  salvaged  fish 
are  periodically  transported  to  release  sites  in  the  Delta  away  from  the 
influence  of  the  pumping  plants.  Tests  have  shown,  however,  that  small  fish 
are  not  screened  efficiently  and  that  many  salvaged  fish  die  due  to  handling 
and  transporting. 

The  four  agencies  (Department  of  Water  Resources,  Department  of  Fish  and  Game, 
U.  S.  Bureau  of  Reclamation,  and  U.  S.  Fish  and  Wildlife  Service) 
participating  in  the  Interagency  Ecological  Study  Program  for  the 
Sacraraento-San  Joaquin  Estuary  are  considering  a  system  for  Delta  water 
transfer  facilities  that  would  require  all  diverted  water  to  flow  through  a 
screen  that  will  exclude  small  fish.  The  system  consists  of  plates  (or 
rotating  drums)  with  small  holes  and  an  approach  structure  large  enough  to 
permit  low  flow  velocity  through  the  screen.  The  Peripheral  Canal  would 
include  a  screen  at  the  intake  facility  that  would  allow  the  screened  fish  to 
return  to  the  Sacramento  River  without  being  handled. 

The  canal  would  be  constructed  in  three  stages.  Stage  I  would  be  an 
operational  stage,  24  miles  long,  from  Hood  to  Shima  Tract.  Stage  2  would  be 
a  preconsolidation  stage,  13  miles  long,  over  predominantly  peat  soils  from 
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the  San  Joaquin  River  to  Clifton  Court  Forebay.  Stage  3,  18  miles  from  Shiraa 
Tract  to  Clifton  Court,  would  include  completion  of  Stage  2  and  construction 
of  the  3-mile  gap  between  Shima  Tract  and  the  San  Joaquin  River. 

As  part  of  Stage  1,  the  fish  screen  and  pumping  plant  would  be  •-  .pleted  to 
about  one -fourth  of  their  design  capacity  for  use  during  a  two-year  testing 
period  to  verify  fish  screen  design  criteria  and  operational  release  criteria. 
Completion  of  Stage  1  would  increase  the  export  yield  of  the  State  Water 
Project  and  Central  Valley  Project  by  about  one-third  of  the  canal's  ultimate 
yield,  thereby  reducing  the  risk  of  water  shortages  in  project  service  areas 
during  the  testing  period. 

Stage  3  would  not  be  built  until  the  Directors  of  both  the  Department  of  Water 
Resources  and  the  Department  of  Fish  and  Game  determine  from  test  results  that 
the  fish  screen  and  operational  criteria  are  adequate  to  protect  fish 
populations  in  conformity  with  the  Two-Agency  Fish  and  Wildlife  Agreement. 


Suisun  Marsh  Facilities.  As  mitigation  for  past,  present,  and  future  adverse 
impacts  of  reduced  Delta  outflows  on  the  wildlife  resources  of  Suisun  Marsh, 
the  Department  will  (or  will  contract  with  Suisun  Resources  Conservation 
District  to)  construct,  maintain,  and  operate  the  Suisun  Marsh  overall 
facilities . 

The  overall  facilities  planned  for  protection  of  Suisun  Marsh  include: 

Roaring  River  Slough,  Morrow  Island  distribution  system,  Goodyear  Slough 
outfall,  Montezuma  Slough  control  structure,  Grizzly  Island  distribution 
system,  Potrero  Hills  Ditch,  Cygnus  Ditch,  Cordella-Goodyear  Ditch,  Goodyear 
Slough  control  structure,  and  Boynton -Cordelia  Ditch. 

Initial  facilities  constructed  include  Roaring  River  Slough,  Morrow  Island 
distribution  system,  and  Goodyear  Slough  outfall.  The  remaining  overall 
facilities  are  scheduled  for  completion  by  October  1984. 

The  Department  's  Central  District  has  prepared  a  "Plan  of  Protection  for 
Suisun  Marsh  Including  Draft  Environmental  Impact  Report".  This  report,  dated 
September  1980,  contains  a  detailed  discussion  of  the  Suisun  Marsh 
facilities . 


Relocation  of  the  Contra  Costa  Canal.  The  Contra  Costa  Canal  intake  would  be 
relocated  to  divert  water  from  Clifton  Court  Forebay,  subject  to  the  terms  of 
a  contract  between  the  Department  of  Water  Resources  and  beneficiaries. 


South  Delta  Facilities.  South  Delta  water  quality  improvement  facilities 
would  consist  of  pumping  plants,  discharge  canals,  flow  control  structures, 
and  channelization  of  sloughs  to  improve  circulation,  distribution,  and 
quality  of  water  in  the  southeastern  Delta  and  to  meet  the  needs  of  the 
southern  Delta  area.  These  facilities  would  be  completed  no  later  than  the 
Peripheral  Canal. 
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Western  Delta  Overland  Facilities.  Western  Delta  overland  water  facilities 
would  supply  water  to  agricultural  areas  on  Sherman  Island,  Jersey  Island, 
Hotchkiss  Tract,  and  adjacent  areas. 


Components  North  of  the  Delta 


Glenn  Reservoir  Diversion  Unit.  Glenn  Reservoir  River  Diversion  Unit  would  be 
on  the  west  side  of  the  Sacramento  Valley  in  the  vicinity  of  Stony  Creek  and 
Thornes  Creek  watersheds.  This  unit  may  be  built  in  stages.  The  Department  of 
Water  Resources  is  preparing  environmental  documentation  (EIR)  on  a  small 
version  of  Glenn  called  Thornes -Newville.  If  the  Glenn  Reservoir  unit  is 
infeasible  (as  determined  by  the  Director  of  Water  Resources),  the  Colusa 
Reservoir  River  Diversion  Unit  on  the  west  side  of  the  Sacramento  Valley  in 
the  western  portion  of  Glenn  and  Colusa  counties  would  be  its  alternative. 

This  unit  could  also  be  built  in  stages.  The  Sites  Reservoir  portion  of  the 
unit  may  be  developed  at  any  time  by  the  Federal  Government  as  a  facility  of 
the  Central  Valley  Project  to  serve  the  Tehama -Colusa  Canal  and  any  extension 
thereof  into  Yolo  and  Solano  counties. 


Cottonwood  Creek  Project.  The  program  includes  the  authorized  Corps  of 
Engineers  Cottonwood  Project,  which  is  comprised  of  two  tributary  storage 
reservoirs,  Dutch  Gulch  and  Tehama.  Dutch  Gulch  Reservoir  on  Cottonwood  Creek 
would  be  formed  by  a  dam  268-feet  high  and  would  have  a  capacity  of 
1.1  million  acre-feet.  Tehama  Reservoir  on  the  south  fork  of  Cottonwood  Creek 
would  be  formed  by  a  dam  238-feet  high  and  would  have  a  gross  storage  capacity 
of  900,000  acre-feet. 

The  project  would  provide  substantial  flood  control  benefits  along  Cottonwood 
Creek  and  in  downstream  areas  along  the  Sacramento  River  as  well  as  local 
irrigation,  recreation,  and  fish  enhancement  benefits.  However,  the  largest 
benefits  would  be  derived  from  municipal  and  industrial  water  supply  for  the 
SWP. 


Components  South  of  the  Delta 


Waste  Water  Reclamation.  Waste  water  reclamation  programs  would  provide  yield 
for  the  State  Water  Project,  provided  such  facilities  are  economically  compet¬ 
itive  with  alternative  new  water  supply  sources. 


Water  Conservation.  Water  conservation  programs  within  the  boundaries  of 
agencies  that  have  contracted  for  water  from  the  SWP  would  provide  that 
implementation  of  such  programs  be  contingent  upon  contracts  between  such 
agencies  and  the  Department  of  Water  Resources .  Based  on  Department  of  Water 
Resources  estimates,  waste  water  reclamation  and  water  conservation  in  urban 
areas  served  by  SWP  facilities  will  total  about  700,000  acre-feet  annually  by 
the  year  2000. 
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Los  Vaqueros  Unit.  The  Los  Vaqueros  Unit  would  be  located  in  eastern  Contra 
Costa  County  about  8  miles  west  of  Clifton  Court  Forebay.  Other  off  stream 
storage  reservoirs  may  be  located  south  or  west  of  the  Delta,  as  determined  by 
the  Director  of  the  Department  of  Water  Resources,  to  be  served  by  existing 
project  facilities. 


Los  Banos  Grandes  Off -Stream  Storage  Reservoir.  Los  Banos  Grandes  Reservoir 
is  an  alternative  to  Los  Vaqueros  Reservoir.  Using  the  California  Aqueduct  to 
transport  surplus  Delta  flows  that  generally  occur  during  the  winter  and 
spring,  this  reservoir  would  store  such  flows  for  later  use  during  dry 
periods.  It  would  have  more  storage  capacity  and  produce  somewhat  more  yield 
than  the  Los  Vaqueros  project,  but  it  would  not  provide  the  same  operational 
flexibility  to  the  CVP  and  SWP  as  Los  Vaqueros. 

For  example,  it  could  not  serve  water  to  all  areas  between  the  Delta  and  San 
Luis  Reservoir  during  periods  of  reduced  exports;  it  could  not  serve  as  a 
reserve  emergency  supply  for  Contra  Costa  County  Water  District;  and,  as 
proposed,  available  flows  to  fill  the  reservoir  would  have  to  compete  for 
space  in  the  California  Aqueduct  with  water  for  filling  San  Luis  Reservoir  and 
for  ground  water  storage.  In  essence,  it  would  operate  as  an  enlargement  of 
San  Luis  Reservoir. 

Los  Banos  Grandes  Reservoir  would  be  in  the  hills  just  south  of  San  Luis 
Reservoir.  It  would  be  formed  by  a  dam  460-feet  high  on  Los  Banos  Creek  and 
four  saddle  dams  that  would  provide  a  reservoir  with  a  capacity  of  2.2  million 
acre-feet . 


Ground  Water  Storage  Facilities.  Facilities  would  be  built  for  using  ground 
water  storage  space  determined  by  the  Director  to  be  feasible  for  providing 
yield  for  the  State  Water  Resources  Development  System  based  on  DWR  estimates 
that  ground  water  storage  can  yield  400,000  acre-feet  annually.  These 
facilities  would  operate  in  conjunction  with  existing  and  future  surface  water 
supplies  by  recharging  and  extracting  ground  water  and  would  include  the 
capitalized  cost  of  delivering  water  for  filling  or  refilling  ground  water 
storage  space  in  one  or  more  of  the  following  locations  within  the  service 
area  of  the  State  Water  Resources  Development  System:  (1  )  the  South  San 
Francisco  Bay  area  in  Santa  Clara  and  Alameda  counties,  served  by  the  South 
Bay  Aqueduct;  (2)  San  Joaquin  Valley,  served  by  the  California  Aqueduct; 

(3)  Southern  California,  served  by  the  California  Aqueduct,  including  enlarge¬ 
ment  of  the  Devil  Canyon  Power  Plant  and  the  Mojave  Division  (East  Branch) 
from  the  proposed  Cottonwood  Power  Plant  to  Silverwood  Lake. 

None  of  the  designated  ground  water  facilities  (above)  shall  be  constructed  or 
operated  within  the  boundaries  of  an  agency  that  has  contracted  for  water  from 
the  State  Water  Resources  Development  System  without  a  contract  with  such 
agency. 
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Transport  Facilities 


Mid-Valley  Canal.  The  Mid-Valley  Canal  Unit  would  be  built  primarily  to 
alleviate  the  ground  water  overdraft  and  to  provide  water  supplies  for  State 
and  Federal  waterfowl  management  areas  in  the  canal  service  area. 


Transport  Facilities.  Facilities  would  be  provided  to  transport  water  to  San 
Joaquin,  San  Francisco,  San  Mateo,  Alameda,  and  Contra  Costa  counties. 


Coastal  Branch  Extension.  The  extension  of  the  Coastal  Branch  of  the 
California  Aqueduct  has  been  planned  to  deliver  water  to  San  Luis  Obispo  and 
Santa  Barbara  counties.  This  80-mile  extension  to  the  two  coastal  counties 
has  been  postponed  indefinitely  because  of  a  March  1979  vote  in  Santa  Barbara 
County  against  a  bond  issue  to  deliver  SWP  water. 


Impacts  of  Proposed  Federal  Projects 

Various  proposed  federal  projects  are  noted  in  Bulletin  76  and  are  described 
below. 

Auburn  Dam,  a  major  dam  under  construction,  is  on  the  North  Fork  of  the 
American  River  upstream  of  Folsom  Reservoir.  The  completion  date  of  this 
facility,  which  would  be  part  of  the  Central  Valley  Project 's  Auburn -Folsom 
South  Unit,  is  uncertain.  The  reservoir  would  supplement  Folsom  Lake  in 
providing: 

°  Flood  control. 

Power  generation. 

Water  for  use  in  Folsom  South  Canal  service  area. 

°  Fish  and  recreation  flows  in  the  American  River. 

°  Delta  inflows  and  exports. 

Two  major  conveyance  facilities  of  the  Central  Valley  Project  are  under 
construction: 

°  The  Tehama-Colusa  Canal,  in  the  western  Sacramento  Valley. 

The  Folsom  South  Canal,  which  is  only  partially  completed  because  of  its 
relationship  to  Auburn  Dam. 

The  San  Felipe  Division,  under  construction,  will  serve  portions  of  Santa 
Clara,  San  Benito,  Santa  Cruz,  and  Monterey  counties  from  the  San  Luis 
Reservoir  with  water  exported  from  the  Delta. 


Impacts  of  Other  Facilities 


San  Joaquin  Valley  Drain.  The  need  for  agricultural  drainage  facilities  in 
the  San  Joaquin  Valley  has  been  recognized  by  State  and  Federal  agencies  for 


many  years.  Natural  drainage  is  inadequate  and  the  installation  of  a  subsur¬ 
face  drainage  system  is  required  to  maintain  permanent  productivity  on  certain 
irrigated  lands  in  the  valley.  In  1979,  the  San  Joaquin  Valley  produced  more 
than  50,000  acre-feet  of  agricultural  waste  water  and  by  the  year  2000  it  is 
expected  to  produce  more  than  400,000  acre-feet  per  year.  In  December  1980, 
the  Department  of  Water  Resources  completed  studies  of  the  land  area  required 
to  dispose  of  drainage  water  by  evaporation.  Results  showed  that  110,000 
acres  would  be  needed  by  the  year  2000  and  153,000  acres  by  the  year  2020  to 
dispose  of  the  drainage  water  generated  by  development  expected  at  those 
t imes . 

The  Interagency  Drainage  Program  (IDP )  was  organized  as  a  combined  effort  of 
the  U.  S.  Bureau  of  Reclamation  (USBR),  the  State  Water  Resources  Control 
Board  (SWRCB),  and  the  Department  of  Water  Resources  (DWR)  to  plan  an  environ¬ 
mentally,  economically,  and  politically  acceptable  drainage  program  that  would 
meet  the  needs  of  the  San  Joaquin  Valley.  In  June  1979,  IDP  presented  a  plan 
for  conveyance  and  disposal  of  saline  agricultural  subsurface  drainage  efflu¬ 
ent,  with  recommendations  for  implementation  and  financing.  The  plan  calls 
for  construction  of  a  State  and  Federal  drainage  canal  (Valley  Drain)  along 
the  length  of  the  San  Joaquin  Valley  trough.  The  Valley  Drain  would  collect 
the  saline  effluent  of  on-farra  subsurface  drainage  systems  for  eventual  dis¬ 
posal  in  the  tidal  water  of  Suisun  Bay  near  Chipps  Island.  A  82 -mile  segment 
of  the  Valley  Drain  constructed  from  Kings  County  to  Kesterson  Reservoir  in 
Merced  County  serves  as  the  first  segment  of  the  proposed  290-mile  drain 
alignment . 

USBR  has  asked  SWRCB  to  establish  discharge  requirements  for  the  drain  at 
Chipps  Island.  SWRCB  would  need  3  or  4  years  before  it  would  be  able  to  issue 
discharge  requirements.  Additional  studies  would  be  required  by  USBR  in 
toxicity  impacts  on  aquatic  organisms,  bio-st iraulat ion,  environmental  impact 
avoidance  and  mitigation  measures,  salinity  standards,  and  dissolved  oxygen 
depletion  to  establish  appropriate  waste  discharge  requirements. 

At  hearings  held  in  1980  by  the  Senate  and  Assembly  Committees  on  San  Joaquin 
Valley  drainage,  the  water  contractors  recognized  the  need  for  the  drainage 
but  the  landowners  were  reluctant  to  contract  now  to  guarantee  repayment  for 
drainage  service  that  would  not  be  needed  for  20  years  or  more.  At  the 
hearing,  Delta  representatives  were  opposed  to  the  drain  discharge  into 
Delta-Bay  waters.  The  Committees  recognized  that  it  would  be  difficult  to 
formulate  an  acceptable  program  that  will  both  accommodate  opposition  in  the 
Delta  and  meet  the  needs  for  drainage  in  the  San  Joaquin  Valley. 

The  Governor  's  Executive  Order  B-68-80  directed  DWR  to  prepare  a  plan  of  water 
reclamation  and  directed  management  of  the  State  Water  Project  to  implement  a 
program  of  recycling  agricultural  drainage  and  other  brackish  water  to  augment 
project  water  supplies. 

A  primary  objective  of  the  planning  process  for  the  San  Joaquin  Valley  drain 
was  to  minimize  unavoidable  adverse  impacts.  The  first  stage  environmental 
impact  report  for  this  project  discloses  potential  adverse  impacts  of  the 
Recommended  Plan  and  describes  how  they  would  be  avoided  or  mitigated.  It 
also  discloses  unavoidable,  unmitigable  adverse  impacts.  The  major 
conclusions  are: 
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°  Discharge  of  year  2000-levei  drainage  at  Chipps  Island  (drainage  from  Tulare 
Lake  Drainage  District  and  Kern  County  excluded)  would  not  cause  widespread 
salinity  increases  in  the  western  Delta-Suisun  Bay  area.  Minor  salinity 
increases  near  the  discharge  point  may  require  mitigation. 

°  Implementation  of  the  recommended  plan  would  not  cause  signficant  impacts  on 
algal  growth  in  the  Delta  or  Suisun  Bay,  although  nitrate  removal  might 
prove  necessary  to  ensure  this. 

°  A  drain  serving  areas  north  of  the  Tulare  Lake  Drainage  District  is  not 
expected  to  affect  aquatic  life  of  the  receiving  waters.  Due  to  arsenic 
content,  drainage  from  certain  areas  in  the  Tulare  Lake  Drainage  District 
and  Kern  County  may  not  be  acceptable  for  discharge. 

°  The  Valley  Drain  would  cause  small  reductions  in  streamflow  and  salinity  of 
the  San  Joaquin  River  compared  to  existing  conditions.  The  recommended  plan 
would  prevent  further  water  quality  degradation  caused  by  subsurface 
drainage . 

°  Minor  impacts  would  result  from  the  siting  of  canals,  pipelines,  evaporation 
ponds,  regulation  reservoirs,  and  marshes.  Indirect  impacts  might  result 
from  future  reuses  of  the  drain  water,  such  as  for  power  plant  cooling. 

Desalting,  one  alternative  to  disposal  of  agricultural  drainage,  can  reduce 
the  waste  water  by  80  to  90  percent.  The  10  to  20  percent  remaining  in  the 
form  of  brine  from  the  desalting  plant  will  contain  most  of  the  original  salt 
load,  and  must  be  disposed  of  either  by  evaporation  in  ponds,  discharging  to 
the  ocean,  or  through  the  Valley  Drain  into  the  Delta.  A  pilot  desalting 
plant  near  Firebaugh  in  San  Joaquin  Valley  is  being  used  to  investigate  the 
feasibility  of  desalting  agricultural  drainage  and  other  brackish  water. 
Construction  of  other  desalting  plants  would  depend  on  successful  results  at 
the  pilot  plant. 


Sacramento  River  and  Stockton  Deep  Water  Channels.  In  1965,  Congress 
authorized  the  San  Francisco  Bay  to  Stockton  Ship  Channel  Project  (also  known 
as  the  John  F.  Baldwin  and  Stockton  Ship  Channel  Project).  The  project 
involves  deepening  the  Stockton  Deep  Water  Channel  from  30  feet  to  35  feet, 
realigning  the  channel  to  follow  False  River,  constructing  a  new  turning  basin 
and  raaneauvering  area,  constructing  public  recreation  areas  and  facilities 
along  the  route,  and  placing  rock  revetment  on  levees  along  the  channel. 
However,  only  limited  construction  has  been  accomplished  on  this  project 
pending  evaluation  of  the  effects  of  deepening  the  Stockton  Ship  Channel. 

Local  Interests  requested  enlargement  of  the  Sacramento  River  Deep  Water  Ship 
Channel.  In  response  to  the  request,  the  Corps  of  Engineers  investigated  the 
feasibility  of  deepening  the  Sacramento  River  Deep  Water  Ship  Channel  and 
released  a  "Draft  Feasibility  Report  and  Draft  Envl ronment il  Impact  Statement 
for  Navigation  and  Related  Purpose"  on  Sacramento  River  Deep  Water  Ship 
Channel . 

The  contemplated  channel  Improvements  could  expose  the  Delta  to  increased 
salinity  intrusion,  which  in  turn  could  result  In  a  need  to  increase  the 
minimum  Delta  outflow  necessary  to  meet  salinity  control  criteria  established 
by  the  State  Water  Resources  Control  Board  and  approved  by  the  Envir  omental 
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Protection  Agency.  The  Department  of  Water  Resources  indicated  that  any 
increase  in  salinity  in  the  Delta  channels  was  unacceptable  and  that  the  Corps 
of  Engineers  should  accept  responsibility  for  providing  restoration  flows  to 
repel  any  increase  caused  by  the  ship  channel  projects. 

Mitigation  for  the  ship  channel  improvement  project  has  been  addressed  that 
will  minimize  Delta  impacts.  Mitigation  of  increased  salinity  intrusion  would 
be  a  project  cost.  Specific  mitigation  methods  may  be  implemented  for: 

°  Impacts  upon  agricultural  uses  of  water.  Mitigation  would  involve 

application  of  additional  river  waters  to  maintain  saturation  of  the  root 
zones  of  crops,  an  accepted  method  for  maintaining  crop  production  under 
saline  conditions,  the  added  water  being  required  to  leach  salts  from  the 
critical  zone. 

°  Impacts  on  municipal  and  industrial  water  quality.  The  river  diversion  for 
Bay -Delta  M&I  uses  would  be  relocated  upriver  to  Clifton  Court  Forebay. 

This  measure  would  be  only  partially  effective  because  full  restoration 
would  depend  upon  operation  of  a  Peripheral  Canal  or  a  similar  type  of 
cross-Delta  diversion  structure. 

°  Salinity  impacts  on  the  Bay-Delta  ecosystem.  Model  studies  of  a  submerged 
sill  (at  an  elevation  below  improved  channel  depth)  located  in  a  naturally 
deeper  channel  reach  have  proved  beneficial  in  limiting  the  amount  of 
salinity  level  increase.  However,  preliminary  results  indicated  that 
salinity  intrusion  can  only  be  partially  mitigated  by  the  submerged  sill. 

An  adjustable  channel  closure  gate  would  be  investigated  in  an  effort  to 
seek  a  more  effective  control  over  salinity  level  increases.  However,  it 
does  not  appear  that  base  salinity  conditions  can  be  entirely  maintained 
under  project  conditions. 

Mitigation  Measures 

If  Senate  Bill  200  Is  not  passed  in  June,  a  variety  of  paths  may  be  followed. 
Some  of  the  facilities  included  in  the  bill  are  already  authorized  by  existing 
legislation  (i.e.,  Glenn  Reservoir)  and  may  be  built  anyway.  Others,  such  as 
the  Peripheral  Canal,  are  uncertain.  Other  Delta  transfer  facilities 
discussed  in  Appendix  B  of  Bulletin  76  may  be  substituted.  Although  none  of 
them  could  achieve  the  level  of  restoration  enabled  by  the  Peripheral  Canal, 
some  could  significantly  increase  existing  levels  and  provide  sufficient  yield 
to  meet  contractor  needs.  Alternatively,  it  is  possible  that  no  transfer 
facility  would  be  built,  which  would  probably  result  in  an  inability  to  meet 
contractor  needs. 


Existing  Measures 

As  noted  in  the  section  on  existing  projects,  existing  protection  measures 
provide  assurances  that  before  water  can  be  diverted  from  the  Delta  by  State 
and  Federal  projects,  Delta  and  other  area-of -origin  users'  needs  must  be  met. 
State  Water  Resources  Control  Board  controls  through  the  appropriation  and 
water  quality  protection  processes  provide,  through  Decision  1485,  water 
quality  standards  In  the  Delta  and  Suisun  Marsh  and  require  various  monitoring 


programs,  which  the  CVP  aad  SWP  must  meet  and  carry  out.  SWRCB  maintains 
continuing  jurisdiction  over  the  projects  and  has  changed  and  will  change  the 
order  based  on  new  projects  and  information.  Projects  other  than  the  CVP  and 
SWP  must  also  go  to  the  SWRCB  if  the  project  involves  appropriation  of  water. 


SWP  Proposed  Mitigation  Measures 

Senate  Bill  200  includes  a  number  of  mitigation  measures.  In  November  1980, 
the  people  of  California  passed  Proposition  8,  which  becomes  effective  only  if 
Senate  Bill  200  becomes  effective  following  the  June  1982  vote.  Proposition  8 
strengthens  a  number  of  the  Senate  Bill  200  protections  and  adds  new  ones. 

The  mitigation  measures  in  Senate  Bill  200  and  Proposition  8  include: 


Senate  Bill  200: 

°  Requires  that  the  Peripheral  Canal  and  other  facilities  of  the  SWP  as  a 

whole  be  operated  to  restore  fisheries  to  historical  levels  (1922-67).  This 
would  not  only  mitigate  for  impacts  caused  by  the  SWP,  but  also  the  CVP  and 
other  deliveries. 

°  Provides  for  limitations  on  Delta  exports  necessary  to  restore  and  maintain 
historical  levels  of  fish  and  wildlife. 

Requires  staged  construction  of  the  Peripheral  Canal  to  facilitate  extensive 
testing  of  the  fish  screen  and  a  determination  of  its  adequacy  before 
completing  the  canal. 

°  Clarifies  that  the  SWP  must  be  operated  to  meet  SWRCB  water  quality  stan¬ 
dards  to  protect  the  Delta,  Suisun  Marsh,  and  San  Francisco  Bay  and  requires 
the  SWP  to  guarantee  Federal  compliance  with  such  standards. 

°  Requires  the  Department  of  Fish  and  Game  and  other  State  agencies  to  make  a 
comprehensive  joint  study  of  San  Francisco  Bay  fish  and  wildlife  and  their 
needs  for  Delta  outflows,  including  "flushing  flows". 

°  Assures  adequate  quantity  and  quality  of  water  to  continue  a  high  level  of 
agriculture  in  the  Delta  by  requiring  Department  of  Water  Resources  to  enter 
into  permanent  and  enforceable  contracts  with  Delta  agencies  that  will 
recognize  water  user  rights  and  establish  water  quality  criteria  that  will 
have  priority  over  Delta  export. 

0  Provides  for  improved  water  quality  in  southern  Delta  channels  currently 
degraded  by  poor  quality  San  Joaquin  River  inflow  and  internal  irrigation 
return  flows. 

0  Provides  for  a  year-round  v  gh  quality  water  supply  to  Contra  Costa  Water 
District . 

°  Provides  an  inducement  to  the  Federal  Government  to  comply  with  SWRCB 
standards  it  argues  it  is  not  required  to  meet  and  to  enter  into  an 
agreement  to  restore  the  fisheries  by  prohibiting  new  transfer  of  federal 
water  until  they  do  agree  to  comply  with  the  standards  and  to  enter  into  an 


agreement.  This  is  important  because  the  federal  project  is  nearing  the 
limit  of  its  transfer  capacity,  although  it  still  has  water  to  sell. 


0  Authorizes  reclamation  and  water  conservation  programs. 

°  Requires  a  study  of  the  Bay  to  provide  information  for  the  SWRC3  to  set 
standards  for  Bay  protection. 


Proposition  8: 

°  Limits  the  Legislature's  authority  to  amend  or  repeal  provisions  of  S3  200 
relating  to  the  protection  of  fish  and  wildlife,  water  rights,  and  water 
quality  by  requiring  a  vote  of  the  people  to  change  them. 

0  Limits  the  Legislature's  ability  to  amend  or  repeal  provisions  of  the  Delta 
Protection  Act  by  requiring  a  vote  of  the  people  to  change  them. 

0  Prohibits  public  agencies  from  using  eminent  domain  proceedings  to  acquire 
water  rights  in  the  Sacramento -San  Joaquin  Delta  for  the  purpose  of  export¬ 
ing  such  water  from  the  Delta. 

°  Limits  the  Legislature's  ability  to  export  water  to  other  basins  from  rivers 
designated  under  the  State  Wild  and  Scenic  Rivers  Act  by  requiring  a  vote  of 
the  people  or  a  two-thirds  vote  of  the  Legislature  to  authorize  such 
exports.  Current  law  only  requires  a  majority  vote  of  the  Legislature. 


Other  Department  of  Water  Resources  Mitigation  Measures 

As  a  result  of  Executive  Order  B-68-80,  the  Department  of  Water  Resources  is 
working  with  its  contractors  to  establish  conservation  plans  that  would  defer 
the  need  for  water.  Such  plans  will  also  include  potential  waste  water 
reclamation  and  conjunctive  use  programs.  Programs  for  the  Worth  Bay  Aqueduct 
contractors  are  already  included  in  the  preferred  alternative  in  this  Final 
ES/EIR  to  be  implemented  through  institutional  means.  Plans  are  being 
prepared  for  all  contractors  and  are  expected  to  be  completed  by  December 
1982.  It  is  also  possible  that  the  SWRCB  would  encourage  conservation  efforts 
through  the  water  rights  process. 

If  Senate  Bill  200  is  not  ratified  by  the  people,  other  measures  will  need  to 
be  considered.  Other  Delta  transfer  facilities  would  improve  the  fisheries 
situation,  although  they  would  not  be  capable  of  restoring  populations  to 
historical  levels  (Appendix  B  of  Bulletin  76).  Improved  fish  screens  and 
facilities  could  also  reduce  fishery  losses. 

In  building  reservoirs,  the  Department  of  Water  Resources  would  engage  in  a 
variety  of  mitigation  measures,  including: 

°  Fish  —  Hatchery  construction,  adjustment  of  reservoir  releases,  habitat 
modification,  screening,  establishment  of  reservoir  fishery. 
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°  Wildlife  —  Purchase  of  replacement  lands,  capture  and  removal  of  species, 
control  fencing,  escape  devices. 

°  Social  Economic  —  Payment  of  increased  public  services  caused  by  project 
workforce . 

Cultural  — Avoidance  or  removal  of  identified  cultural  resources  where 
possible,  purchase  of  private  property  where  necessary. 

0  Recreation  —  Construction  of  recreational  facilities. 

0  Soils  —  Reestablishment  of  native  vegetation,  erosion  control  techniques 
employed,  replacement  of  soil  and  topography  where  possible. 

0  Transportation  —  Relocate  existing  roads  and  railroads. 

°  Utilities  — Relocate  existing  utilities. 


Other  Mitigation  Measures 


Other  project  owners  and  proponents  could  do  a  variety  of  things  to  reduce 
cumulative  impacts  in  the  Delta  and  at  reservoir  sites.  These  include: 

0  Adoption  of  water  conservation,  waste  water  reclamation,  and  water  transfer 
programs . 

Growth  control  ordinances  near  reservoir  sites. 

°  Measures  discussed  for  the  State  Water  Project  with  regard  to  reservoir 
sites  . 


Mitigation  for  the  North  Bay  Aqueduct 


The  Department  of  Water  Resources  will  also  provide  important  mitigation  for 
fishery  impacts  at  the  North  Bay  Aqueduct  diversion  by  implementing  urban 
water  conservation  programs  for  North  Bay  Aqueduct  water  users.  The  possible 
conservation  measures  for  these  plans  are  described  in  Appendix  I  and  the 
plans  are  in  Appendices  II  and  III.  Negotiations  are  now  in  progress  to 
finalize  these  programs  that  are  reasonable,  practical,  economically  achiev¬ 
able,  and  enforceable.  The  measures  outlined  in  these  plans  will  extend 
contracted  entitlement  buildup  schedules  and  correspondingly  delay  the  North 
Bay  Aqueduct  annual  diversion  increases. 

The  Department  of  Water  Resources  will  commit  to  studies  that  will  provide 
more  information  in  connection  with  impacts  to  fish  eggs  and  larvae  caused  by 
North  Bay  Aqueduct  diversions.  Current  information  and  discussions  with  the 
Department  of  Fish  and  Game  indicate  that  these  impacts  would  be  minor.  If 
the  future  studies  determine  that  mitigation  is  required,  the  Department  will 
provide  the  mitigation  needed  to  offset  the  impact.  Possible  methods  to 
mitigate  impacts  to  fish  eggs  and  larvae  are:  (1)  limitation  of  North  Bay 
Aqueduct  diversions  between  April  and  June,  (2)  additional  modification  of  the 
planned  Two-Agency  Fish  Agreement  to  increase  fish  populations  to  adjust  for 
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study  finding,  (3)  additional  modification  of  State  Water  Project  storage  and 
export  operations  to  provide  benefits  for  fish,  and  (4)  project  funding 
allocations  to  reduce  Delta  system  egg  and  larvae  losses  from  nonproject 
activit ies . 


Response  2 


Information  on  water  needs  and  alternatives  presented  in  Chapter  3.0  of  the 
Draft  ES/EIR  has  been  revised.  (See  Section  1.)  The  information  demonstrates 
the  need  for  the  project  and  revises  the  preferred  alternative  to  include 
incorporation  of  an  urban  water  conservation  plan  in  the  North  Bay  Aqueduct 
service  area. 


Response  3 


In  addition  to  the  discussion  of  cumulative  impacts  presented  in  the  Draft 
ES/EIR  (Section  6.3  and  Appendix  F ),  Bulletin  76,  published  by  the  Department 
of  Water  Resources  in  1978,  contains  a  thorough  review  of  water  management 
activities  affecting  the  Delta  ecosystem.  (See  Response  1.) 


Response  4 


The  revised  analysis  of  water  conservation  presented  in  Section  1  considers 
the  industrial  and  commercial  sector. 


Response  5 

The  SWP-CVP  operation  study  described  in  Response  1  shows  how  necessary 
releases  to  the  Sacramento  River  can  be  made  to  protect  the  Delta  and  meet 
future  water  project  demands.  This  is  shown  for  50  years  of  historical 
hydrology  applied  to  a  year  2000  level  of  SWP  and  CVP  export  requirements, 
upstream  depletions,  Delta  depletions,  and  implementation  of  proposed  facili¬ 
ties  listed  in  Table  29  on  page  105  of  Bulletin  76.  The  operation  study  was 
also  discussed  in  Response  1. 

The  proposed  facilities  or  comparable  facilities  will  be  needed  to  assure 
future  operations  as  described  in  Bulletin  76.  Future  Delta  protection  is 
provided  for  by  the  safeguards  described  in  Response  1.  The  SWP  service  con¬ 
tracts  provide  for  the  possible  supply  shortages  that  would  occur  if  SWP  water 
development  could  not  develop  the  necessary  facilities. 

The  general  provisions  of  all  State  Water  Project  water  supply  contracts 
address  the  possibilities  of  temporary  and  permanent  supply  shortages.  A  tem¬ 
porary  shortage  of  State  Water  Project  water  supplies  can  occur  in  any  year 
when  a  drought  or  other  temporary  cause  reduces  project  water  available  for 
delivery  to  the  contractors  to  less  than  the  total  annual  entitlements  of  all 
State  Water  Project  contractors  for  that  year.  The  Project  will  then  bo 
operated  to  reduce  deliveries  of  that  year's  annual  entitlement  used  for 
agricultural  purposes  by  a  percentage  not  to  exceed  50  percent  in  any  one  year 
or  a  total  of  100  percent  of  yearly  annual  entitlements  in  any  series  of  seven 
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consecutive  years.  The  maximum  total  reduction  in  deliveries  allowable  under 
the  above  provision  will  be  made  before  any  reduction  is  made  in  Project  water 
deliveries  for  other  uses.  If  necessary,  further  reductions  will  be  made  to 
all  Project  water  deliveries,  irrespective  of  use,  and  the  reduction  will  be 
proportional  to  the  entitlement. 

A  permanent  shortage  can  occur  to  reduce  contracted  entitlements  in  the  event 
that  the  State  is  unable  to  construct  sufficient  additional  conservation 
facilities  to  prevent  a  reduction  in  the  minimum  State  Water  Project  yield  or 
if,  for  any  other  reason,  there  is  a  reduction  in  the  minimum  State  Water 
Project  yield  that,  notwithstanding  preventive  or  remedial  measures  taken  or 
to  be  taken  by  the  State,  threatens  a  permanent  shortage  in  the  supply  of 
State  Water  Project  water.  Reductions  for  these  shortages  will  be  propor¬ 
tional  to  entitlements. 


Response  6 

The  Department  of  Water  Resources  would  exercise  principal  authority  over 
aqueduct  construction  and  will  provide  for  these  mitigation  measures  to  the 
extent  possible.  The  Department  has,  in  fact,  already  completed  comprehensive 
water  quality  studies.  The  findings  of  the  water  quality  studies  are  con¬ 
tained  in  "Investigation  of  Cause  of  Increase  in  Chloride  Concentration  at 
Proposed  North  Bay  Aqueduct  Intake  in  Cache  Slough",  published  by  DWR  's 
Central  District  in  July  1981.  (See  Response  8  to  comment  letter  from  The 
Resources  Agency  of  California.)  Documented  damage  of  subsurface  irrigation 
and  drainage  systems  will  be  properly  corrected  by  the  Department .  (See 
Section  3,  Corrections  and  Additions  to  the  Draft  ES/EIR,  section  6. 1.1. 5.) 


Response  7 

Correction  noted;  see  Section  3  for  changes  to  the  Draft  ES/EIR. 


Response  8 

Correction  noted;  see  Section  3  for  changes  to  the  Draft  ES/EIR. 


Response  9 

The  Final  ES/EIR  has  used  the  most  current  population  projections  developed  by 
the  State  Department  of  Finance  in  its  E-150  series,  adjusted  for  the  1980 
census.  (See  Section  1,  Table  6-2 (F).) 


Response  10 

The  Association  of  Bay  Area  Governments  and  the  Sacramento  Area  Council  of 
Governments  are  unable  to  undertake  consistency  determinations  at  this  time 
(see  attached  letters). 


II'. 


W.C  •  w 


Association  of  Bay  Area  Governments 

Hotel  Claremont  ■  tiu'ieiey  California  94  70S  ■  (*iSIHUf30 


Oecember  4,  (981 


Mr.  Michael  Zander 
Madrone  Associates 
23-B  Pamarron  Way 
Novato.  CA  94947 

01  Draft  Env i ronmenta 1  Sta  lenient /Env  i  ronmen  ta  1  Impact  Report 
for  the  North  Bay  Aqueduct  (Phase  IS  Facilities) 

Dear  Mr .  Zander  . 

Vou  recently  requested  information  from  ABAG  concerning  popu¬ 
lation  growth  associated  with  the  North  6ay  Aqueduct  OES/EIR 
m  relationship  to  the  latest  air  quality  plan  Specifically, 
EPA  has  indicated  that  the  Final  ES/EIR  should  include  an 
ABAG  < ert i f icat ion  that  the  project  and  its  induced  growth 
are  consistent  with  the  latest  Non- Attainment  Area  Plan. 

Since  the  1 *82  Non-Attainment  Area  Plan  has  neither  been 
Drillin'  ed  nyr  adopted,  we  are  not  able  to  undertake  a  consis- 
!**!!.,  determination.  However,  we  are  able  to  determine  that 
the  population  projections  used  for  the  project  do  not  conform 
with  the  population  projections  being  used  in  developing  the 
1)82  Bay  Area  Plan  (i  e.,  ABAG’s  Projections  79).  Attachment  A 
is  a  ‘omparison  of  the  respective  population  projections. 

Once  the  1 982  Plan  and  its  associated  analyses  have  been  pro¬ 
duced,  it  may  be  possible  to  address  this  issue  more  directly 

Sincerely, 

- 

Ron  uada 

Atr  Quality  Program  Manager 
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November  1?,  1981 


Mr.  Michael  Zander 
Matlrone  Assoc  iates 
2J-B  Pamaron  Way 
Novato,  CA  94947 


Draft  Environmental  Impact  Report 
North  Bay  Aqueduct 
(Phase  S’  facilities) 


1  have  reviewed  the  subject  MIR,  focusing  on  the  population 
impacts  of  the  proposed  project.  More  specifically,  I  attempted 
to  determine  the  consistency  of  the  project  and  its  impacts  with 
the  Sacramenco  198?  Air  Quality  Plan  (AQP).  fo  be  frank,  it  is 
not  possible  for  me  to  determine  if  the  project  is  consistent 
with  the  AQP.  The  following  is  an  explanation  of  why  this  is  so. 

-  Page  1  of  the  Dt I R  stales  that  the  project  would 
supply  water  to  Vacaville,  F&irf ie]d,  Suisun  City, 

Benda,  Napa  and  Vallejo. 

-  None  of  the  jurisdictions  listed  above  are  in  the 
SAtOG  area.  Only  Vacaville  is  in  the  Sacramento 
Air  Quality  Maintenance  Area  and  is,  therefore, 
involved  with  the  SACOG-prepared  AQP  (see  attached 
map). 

-  Although  Vacaville  is  in  the  Sacramento  Air  Quality 
Maintenance  Area,  no  population  data  for  Vacaville 
were  used  by  SACOG  for  air  quality  planning.  Generally, 
population  data  were  only  developed  for  the  Sacramento 
air  qual ity  modeling  grid  area.  As  shown  on  the 
attached  map,  Vacaville  is  not  in  the  modeling  grid  area. 

-  Since  population  projections  for  Vacaville  were  never 
used  m  the  development  of  the  AQP,  it  is  not  possible 
to  determine  what  level  of  population  increase  would 
be  consistent  with  the  AQP . 

Although  it  is  not  possible  for  me  to  determine  the  consistency 
of  the  proposed  project  with  the  AQP,  tne  following  points  should 


Mr.  Michael  Zander 
November  1?,  1981 
Page  2 

-  It  is  possible  that  tne  Association  u*  bay 
or  the  Metropolitan  Transportation  > ucm.iss 
useful  population  pro  jei  lions  ♦or  si*  w 
jurisdictions  in  connection  witr  the  Ba,  - 
discussed  this  matter  during  teleph. 

-  It  is  possible  that  when  the  Va  raw«t ,  A, 
the  Vacaville  City  loumil,  syne  Set  '•<  p* 
could  be  adopted  on  a  polity  basis  a\  pa*' 
AQk.  It  way  then  be  puSjik-le  ’.u  4s  tv  .  < 
the  proposed  project  with  the  Sacramento  * 

-  Since  the  emissions  produced  by  the  affect 
generally  transported  into  tne  Sat  >  ana-hlo 
support  any  measures  that  would  reduce  y 
this  upwind  area. 


If  you  have  any  further  quest i< 


MS: pal 
Attachment 


Based  on  local  General  Plans  and  personal  communication  with  planning  staff, 
Solano  County  projects  a  population  of  326,000  for  1990.  This  is  somewhaL 
lower  than  the  most  recent  State  Department  of  Finance  estimates  of  342,400, 
on  which  NBA  water  demand  calculations  are  based  (see  Table  6-2 (F)).  Based  on 
the  1975  General  Plan,  Napa  County  projects  a  population  of  115,000  for  the 
year  2000.  The  most  recent  State  Department  of  Finance  estimate  is  113,200 
(see  Table  6-2(F)).  The  latter  estimate  is  an  increase  of  only  14,100  over 
the  present  county  population.  Therefore,  maximum  demand  for  the  North  Bay 
Aqueduct  supply  will  not  be  realized  until  well  beyond  the  year  2000  in  Napa 
County. 


Response  11 

Correction  noted;  see  Section  3  for  changes  to  the  Draft  ES/EIR. 
Response  12 

Correction  noted;  see  Section  3  for  changes  to  the  Draft  ES/EIR. 
Response  13 

Correction  noted;  see  Section  3  for  changes  to  the  Draft  ES/EIR. 


Commenting  Entity: 


United  States  Department  of  Agriculture 
Forest  Service 
July  7,  1981 


Comment  noted. 


Commenting  Entity:  National  Marine  Fisheries  Service 

August  5,  1981 


Response  1 


The  Draft  ES/EIR  has  been  corrected  to  indicate  that  Cache  Slough  and  Lindsey 
Slough  are  likely  to  be  equally  sensitive  with  respect  to  fishery  resources. 
(See  Section  3  and  Response  2.) 


Response  2 


New  information  for  the  Final  ES/EIR  includes  important  mitigation  for  fishery 
impacts  at  the  North  Bay  Aqueduct  intake  and  additional  research  findings  on 
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Delta  fisheries.  The  Department  of  Water  resources  is  negotiating  with  North 
Bay  Aqueduct  water  contractors  to  insure  future  urban  water  conservation 
programs.  This  water  conservation  will  extend  contract  entitlement  buildup 
schedules  and  correspondingly  delay  the  annual  diversion  increases  for  the 
North  Bay  Aqueduct.  The  delay  in  diversions  will  reduce  fishery  impacts. 

Information  made  available  since  publication  of  the  Draft  ES/EIR  indicates 
that  Cache  Slough  would  likely  be  equally  sensitive  to  anadromous  fish  as 
would  Lindsey  Slough.  Recently  published  research  by  Ecological  Analysts 
for  Pacific  Gas  and  Electric  Company  ("Pittsburg  Power  Plant  Cooling  Water 
Intake  Structure  316(B)  Demonstration",  November  1981)  shows  that  migrating 
juvenile  striped  bass  are  widespread  in  Delta  sloughs  and  channels  and  are  not 
confined  to  the  main  channels.  However,  there  is  no  bass  spawning  in  the  area 
of  the  intake  (Cache  or  Lindsey  Sloughs)  and  only  those  eggs  and  larvae 
dispersed  by  tidal  effects  could  reach  the  North  Bay  Aqueduct  intake.  Tidal 
dispersed  eggs  and  larvae  that  could  reach  the  intake  would  be  from  the  Sacra¬ 
mento  River  system,  which  supports  about  half  of  the  Delta 's  egg  and  larvae 
population.  The  impacts  to  the  eggs  and  larvae  from  North  Bay  Aqueduct  diver¬ 
sions  are  estimated  by  the  Department  of  Water  Resources  and  the  Department  of 
Fish  and  Game  to  be  minor.  If  future  information  shows  that  impacts  are 
significant,  then  limiting  North  Bay  Aqueduct  diversions  in  addition  to  reduc¬ 
tions  from  conservation  will  be  investigated  during  periods  when  eggs  and 
larvae  are  present . 

Several  operational  mitigation  measures  for  the  North  Bay  Aqueduct  will  offset 
cumulative  impacts.  The  Department  of  Water  Resources  will  commit  to: 

Future  coordinated  planning  with  interested  agencies  to  operate  project 
reservoir  storage,  monthly  export  rates,  and  daily  off-peak  and  on-peak 
export  pumping  to  benefit  the  fishery.  (See  correction  for  page  142, 
paragraph  6. 1.2. 9. 2.) 

°  Urban  water  conservation  programs  for  Solano  and  Napa  counties  to  extend 
contracted  entitlement  buildup  schedules  and  correspondingly  delay  North  Bay 
Aqueduct  annual  diversion  increases.  (See  correction  for  page  142, 
paragraph  6. 1.2. 9. 2.) 

°  Protective  fish  screens  at  the  intake. 

°  Studies  to  determine  specific  information  on  the  numbers  of  fish  eggs  and 
larvae  that  will  be  affected  by  the  aqueduct  diversions.  Current  informa¬ 
tion  and  discussions  with  the  Department  of  Fish  and  Game  indicate  that  this 
impact  will  be  minor. 

°  Additional  mitigation  action  for  fish  eggs  and  larvae  if  future  studies  show 
the  need  for  additional  action.  The  Department  of  Water  Resources  will  pro¬ 
vide  mitigation  for  possible  significant  impacts  to  fish  eggs  and  larvae  at 
the  North  Bay  Aqueduct  diversion  by  possible  measures  or  combinations  of 
measures  such  as:  (1)  diversion  limitation  for  the  Aqueduct  between  April 
and  June,  (2)  modification  of  the  planned  Two-Agency  Fish  and  Wildlife 
Agreement  criteria  to  increase  fish  populations,  (3)  modification  of  State 
Water  Project  operations  to  benefit  fish,  and  (4)  project  funding 
allocations  to  enhance  fish  hatchery  activities. 


Although  dead-end  sloughs  along  the  Sacramento  River,  such  as  Cache  Slough, 
have  relatively  high  water  turbidity  and  net  reverse  flows  in  the  summer, 
juvenile  striped  bass  tend  to  concentrate  in  the  sloughs  during  spring  and 
early  summer. 

Dead-end  sloughs  are  generally  favorable  to  juvenile  bass  because  the  waLer 
temperatures  rise  earlier  in  the  year.  The  early  temperature  increase  allows 
phytoplankton  populations,  which  form  the  base  of  the  food  chain,  to  increase 
sooner.  The  juvenile  bass  feed  on  zooplankton,  which  increase  in  numbers 
closely  following  the  phytopklankton  "bloom".  A  high  level  of  water  pumping 
can  affect  the  net  residence  time  of  water  in  adjacent  sloughs.  This  can 
result  in  reduced  populations  of  free-swimming  invertebrates  such  as  copepods 
and  Neoraysis  shrimp,  important  food  sources  of  juvenile  bass.  As  the  juvenile 
fish  continue  to  grow,  they  cease  feeding  on  zooplankton  and  migrate  farther 
downstream,  eventually  reaching  ocean  waters.  The  research  performed  for 
Pacific  Gas  and  Electric  Company  in  the  area  of  Cache  and  Lindsey  Sloughs 
indicates  that  larval  and  juvenile  striped  bass  populations  reached  maximum 
size  from  April  through  early  June  in  1977  and  1978. 

Juvenile  salmon  are  larger  (30  mm)  and  tend  to  stay  in  the  main  channels  by 
the  time  they  reach  the  Cache  Slough  area.  But,  according  to  Dan  Odenweller 
of  the  California  Department  of  Fish  and  Game,  they  would  be  present  in  large 
numbers  in  the  area  of  the  intake  sites  (Cache  and  Lindsey  Sloughs)  when  the 
Yolo  Bypass  floods.  This  expanse  of  land  receives  excess  water  from  the 
Sacramento  River  during  heavy  runoff  periods;  when  the  water  returns  to  Cache 
Slough  near  the  junction  with  Lindsey  Slough,  it  contains  large  numbers  of 
salmon  fry.  The  proposed  screens  should  prevent  30-mm  fish  from  passing 
through.  These  screen  designs  consider  flow  velocities. 


Response  3 


See  Response  2.  Information  made  available  since  publication  of  the  Draft 
ES/EIR  indicates  that  the  impact  would  be  similar  at  either  intake  location. 
The  baseline  information  at  the  selected  intake  would  also  include  entrainment 
studies  necessary  to  refine  design  of  the  diversion  screening  facilities. 
Calhoun  Cut  will  probably  have  the  same  fishery  impacts  as  the  Sacramento  Deep 
Water  Channel,  and  has  not  been  considered  as  an  intake  location. 


Response  4 


The  new  fishery  information  provided  in  Response  2  and  the  development  of 
mitigation  measures  to  reduce  possible  impacts  at  the  intake  show  that  selec¬ 
tion  of  the  intake  site  is  appropriate  at  this  time. 


Response  5 


In  addition  to  the  discussion  of  cumulative  impacts  in  the  Draft  ES/EIR, 
Department  of  Water  Resources  Bulletin  76  (July  1978)  contains  a  thorough 
review  of  water  management  activities  and  future  projects  affecting  the  Delta. 
(See  Response  1  to  U.  S.  Environmental  Protection  Agency  comment  letter.) 
Fishery  resources  are  discussed  in  Chapter  3.0  of  Bulletin  76.  Bulletin  7 6 
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contains  information  on  the  cumulative  Delta  effects  of  all  projects,  the  need 
to  insure  future  Delta  protection,  and  future  SWP-CVP  export  needs.  Other 
tentative  projects,  such  as  work  on  the  Sacramento  Deep  Water  Ship  Channel, 

PC  and  E 's  plant  at  Collinsville,  and  the  San  Joaquin  Valley  salt  drain  are 
not  evaluated  in  Bulletin  76.  However,  these  projects  must  fully  comply  with 
all  Delta  safeguards  described  in  Response  1  to  the  U.  S.  Environmental 
Protection  Agency  comment  letter  and  in  Bulletin  76.  This  compliance  will  be 
outlined  in  the  environmental  documents  required  before  construction  of  these 
projects  can  begin. 

Studies  for  the  authorized  John  F.  Baldwin  Ship  Channel  improvement  project 
have  been  extensive  and  still  further  research  is  required  before  an  accept¬ 
able  plan  can  be  developed.  Results  of  studies  have  and  will  continue  to 
change  the  nature  of  the  plan  of  development,  which  was  approved  by  Congress 
more  than  a  decade  ago. 

At  this  time,  planning  of  the  project  has  been  delayed  about  four  years  to 
complete  a  Delta  Environmental  Water  Quality  Study  and  to  evaluate  the  effects 
of  disposing  of  large  quantities  of  dredged  material  into  Bay  waters. 

Mitigation  for  the  ship  channel  improvement  project  has  been  addressed  that 
will  minimize  Delta  impacts.  Mitigation  of  increased  salinity  intrusion  would 
be  a  project  cost.  Specific  mitigation  methods  may  be  implemented  for: 

°  Impacts  upon  agricultural  uses  of  water.  Mitigation  would  involve 

application  of  additional  river  waters  to  maintain  saturation  of  the  root 
zones  of  crops,  an  accepted  method  for  maintaining  crop  production  under 
saline  conditions,  the  added  water  being  required  to  leach  salts  from  the 
critical  zone. 

°  Impacts  on  municipal  and  industrial  water  quality.  The  river  diversion  for 
Bay-Delta  M&I  uses  would  be  relocated  upriver  to  Clifton  Court  Forebay. 

This  measure  would  be  only  partially  effective  because  full  restoration 
would  depend  upon  operation  of  a  Peripheral  Canal  or  a  similar  type  of 
cross-Delta  diversion  structure. 

°  Salinity  impacts  on  the  Bay-Delta  ecosystem.  Model  studies  of  a  submerged 
sill  (at  an  elevation  below  improved  channel  depth)  located  in  a  naturally 
deeper  channel  reach  have  proved  beneficial  in  limiting  the  amount  of 
salinity  level  increase.  However,  preliminary  results  indicated  that 
salinity  intrusion  can  only  be  partially  mitigated  by  the  submerged  sill. 

An  adjustable  channel  closure  gate  would  be  investigated  in  an  effort  to 
seek  a  more  effective  control  over  salinity  level  increases.  However,  it 
does  not  appear  that  base  salinity  conditions  can  be  entirely  maintained 
under  project  conditions. 

More  information  is  provided  in  an  U .  S.  Array  Corps  of  Engineers  report,  "San 
Francisco  Bay  to  Stockton,  California,  Project  (San  Francisco  Bay  to  Point 
Edith  Region)  Environmental  and  Economic  Status  Report",  August  1978. 

A  primary  objective  of  the  planning  process  for  the  San  Joaquin  Valley  drain 
was  to  minimize  unavoidable  adverse  impacts.  The  first  stage  environmental 
impact  report  for  this  project  discloses  potential  adverse  impacts  of  the 
Recommended  Plan  and  describes  how  they  would  be  avoided  or  mitigated.  It 
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also  discloses  unavoidable,  unmitigable  adverse  impacts.  The  major 
conclusions  are: 

°  Discharge  of  year  2000-level  drainage  at  Chipps  Island  (drainage  f  r  i::i  Tula  re- 
Lake  Drainage  District  and  Kern  County  excluded)  would  not  cause  widespread 
salinity  increases  in  the  western  Delta-Suisun  Bay  area.  Minor  salinity 
increases  near  the  discharge  point  may  require  mitigation. 

0  Implementation  of  the  recommended  plan  would  not  cause  signfieaut  imparts  on. 
algal  growth  in  the  Delta  or  Suisun  Bay,  although  nitrate  removal  might 
prove  necessary  to  ensure  this. 

A  drain  serving  areas  north  of  the  Tulare  Lake  Drainage  District  is  not 
expected  to  affect  aquatic  life  of  the  receiving  waters.  Due  to  arsenic 
content,  drainage  from  certain  areas  in  the  Tulare  Lake  Drainage  District 
and  Kern  County  may  not  be  acceptable  for  discharge. 

°  The  Valley  Drain  would  cause  small  reductions  in  streamflow  and  salinity  of 
the  San  Joaquin  River  compared  to  existing  conditions.  The  recommended  plan 
would  prevent  further  water  quality  degradation  caused  by  subsurface 
drainage . 

°  Minor  impacts  would  result  from  the  siting  of  canals,  pipelines,  evaporation, 
ponds,  regulation  reservoirs,  and  marshes.  Indirect  impacts  might  result 
from  future  reuses  of  the  drain  water,  such  as  for  power  plant  cooling. 

SWP  contractors  have  indicated  little  interest  in  solving  the  San  Joaquin 
Valley  drainage  problem.  Kern  County  interests  have  been  particularly  nega¬ 
tive.  The  Department  of  Water  Resources  does  not  intend  to  begin  construction 
of  these  facilities  until  a  repayment  program  Is  assured,  following  Governor 
Edmund  G.  Brown's  contracting  principles  of  1960.  In  addition,  complicated 
contracting  principles  need  to  be  resolved,  as  well  as  cost -sharing  agreements 
between  the  State  and  Federal  Governments.  More  information  is  available  in 
Department  of  Water  Resources  Bulletins  132-80  and  132-81. 

No  plans  are  available  for  Pacific  Gas  and  Electric  Company  's  plant  at 
Co L lins vi lie .  No  aquatic  environmental  evaluations  have  been  completed  for 
this  plant.  There  is  no  active  planning  for  this  plant. 

To  further  guarantee  protection  and  enhancement  of  the  Delta  ecosystem,  the 
Department  is  negotiating  an  agreement  with  the  California  Department  of  Fish 
and  Game  to  manage  fish  and  wildlife  resources  in  the  Sacramento-San  Joaquin 
estuary.  The  draft  memorandum  of  agreement,  issued  in  January  1981,  calls  for 
the  Department  of  Water  Resources  to  consult  and  cooperate  with  the  U.  S. 
Bureau  of  Reclamation  and  for  the  Department  of  Fish  and  Game  to  consult  and 
cooperate  with  the  U.  S.  Fish  and  Wildlife  Service  and  the  National  Marine 
Fisheries  Service.  The  memorandum  is  being  prepared  in  compliance  with  Senate 
Bill  200,  which  required  the  agreement  before  commencing  construct  ion  of  newly 
authorized  SWP  facilities.  One  of  the  principal  goals  of  the  agreement  is  to 
restore  fish  and  wildlife  resources  in  the  Delta  to  historical  levels. 

Under  provisions  of  Senate  Bill  200,  construction  of  the  Peripheral  Can  :  1 
cannot  begin  until  the  Department  of  Water  Resources  and  the  Department  of 


Fish  and  Game  enter  into  a  permanent  agreement  for  the  protection  and  enhance¬ 
ment  of  fish  and  wildlife.  The  agreement  must  provide  for: 


°  Restoration  and  maintenance  of  adult  populations  of  fish  and  wildlife  at 
historical  levels  in  the  Delta,  Suisun  Marsh,  and  San  Francisco  Hay  system . 

0  Maintenance  at  historical  levels  shall  consider  natural  fluctuations  in 
annual  water  supply  and  populations  of  fish  and  wildlife. 

°  Those  limitations  on  exports  and  diversions  to  storage  necessary  to  restore 
and  maintain  historical  levels  of  fish  and  wildlife. 

°  Fresh  water  needed  (to  the  extent  practicable)  to  restore  and  maintain  fish 
and  wildlife  in  the  San  Francisco  Bay  system  to  be  provided  from  unregulated 
flows  . 

°  Realization  of  the  potential  of  the  project  for  increasing  these  resources 
above  historical  levels  consistent  with  the  contracts  for  water  delivery  and 
with  other  purposes  of  the  projects. 

Senate  Bill  200  was  signed  by  the  Governor  in  July  1980  and  was  to  become 
effective  in  January  1981.  A  referendum  on  the  bill  was  qualified  by 
opponents  to  the  Canal;  the  bill  will  not  become  effective  unless  ratified  by 
the  people  in  the  June  1982  primary  election. 


Response  6 


The  ratio  of  the  North  Bay  Aqueduct  diversion  to  the  flow  in  the  Sacramento 
River  would  represent  about  11.5  percent  of  the  minimum  monthly  flow  of  the 
Sacramento  River  at  Rio  Vista  for  the  month  of  July  in  a  critical  year  as  set 
by  the  State  Water  Resources  Control  Board  in  Water  Rights  Decision  1485.  For 
April-June  of  the  critical  years,  the  average  ratio  of  North  Bay  Aqueduct 
diversions  to  Sacramento  River  flows,  as  computed  by  operation  studies  of 
actual  historical  hydrology  would  be  only  2  percent.  Critical  years  occur  on 
the  average  of  once  every  10  years.  Furthermore,  the  North  Bay  Aqueduct 
diversions  represent  only  0.7  percent  of  average  Sacramento  River  flows  and 
only  0.002  percent  of  wet  year  flows.  In  critical  years  and  during  summer 
months,  the  Delta  is  normally  under  controlled  flow  conditions.  During  this 
controlled  condition,  all  North  Bay  Aqueduct  diversions  will  be  replaced  by 
releases  from  project  storage  and  therefore  protective  Sacramento  River  flows 
will  be  maintained.  Delta  flow  and  quality  criteria  established  to  protect 
the  Delta  will  take  priority  over  North  Bay  Aqueduct  diversions.  (See 
Response  5  above,  and  Response  1  to  comment  letter  from  the  U.  S. 

Environmental  Protection  Agency.) 


Response  7 


Comment  noted.  The  preferred  alternative  includes  adoption  of  reasonable  and 
enforceable  urban  water  conservation  programs  for  Napa  and  Solano  counties  as 
proposed  by  the  Department  of  Water  Resources. 
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Response  8 


The  use  of  pricing  policy  studies  to  reduce  w.itor  con.i-u;pt  ion  is  r  : 

the  Department  of  Water  Resources'  recommended  urban  water  conservat io  :  ai 
(Appendices  II  and  III).  These  plans  recommend  that  exist  ing,  uric  in--  p>» .  i  .• 
be  reviewed.  Information  on  reuse  of  agricultural  drainage  water  pr<  ->e  n  ea 
Chapter  3.0  of  the  Draft  ES/EIR  has  been  updated  in  the  Final  KS/Hi *.  ' See 

Section  1.)  The  investigation  of  reuse  of  agricultural  drainage  water  or 
Final  ES/EIR  determined  that  the  current  potential  was  10.000  acre-feet  nor 
year  greater  than  estimated  'n  the  Draft  ES/F.IR. 


Commenting  Entity:  U .  S.  Department  of  the  Interior 
July  12,  1981 

Response  1 

See  Responses  1  and  2  to  National  Marine  Fisheries  Service  (U .  S.  Depart::.-, 
of  Commerce)  letter. 

Response  2 

As  is  customary  in  California,  contacts  with  the  State  during  the  cultural 
resources  evaluation  of  the  North  Bay  Aqueduct  alignment  were  made  through 
California  Archaeological  Site  Survey  Regional  Office  .it  California  State 
University,  Sacramento.  In  accordance  with  36  CFR  800.4  (Advisory  Council 
Historic  Preservation  Procedures,  "Protection  of  Historic  and  Culturil 
Properties:  Final  Amendments",  determination  of  eligibility  for  the  Nation 

Register  of  Historic  Places),  identification  of  archeological  sites  along  t 
preferred  alignments  was  made  in  consultation  with  SHPO  (see  Response  3 
below ) . 


Response  3 

Procedure  36  CFR  800.4  requires  the  conducting  of  studies  necessary  to  prnv 
a  review  of  the  effect  a  project  may  have  on  a  National  Register  or  elL.-.ihl 
property,  as  well  as  the  information  necessary  for  adequate  cons  iderat  ion  .< 
modifications  or  alterations  to  tiie  project  that  would  avoid,  mitigate,  or 
minimize  any  adverse  effects.  The  State  Historic  Preservation  oi  finer  -.us; 
consulted  with  regard  to  these  matters  and  the  officer's  recommomlut ions 
should  he  followed.  If  the  property  is  found  to  be  a  National  Register  or 
eligible  property,  the  Advisory  Council  on  Historic  Preservation  must  he 
consu Ited . 

A  preliminary  survey  of  archeologic  and  historic  areas  potent  i  illv  \ alii  : 
within  aqueduct  alignments  was  completed  in  Julv  and  August  ih.v  pv  ; i  t v  i  : 
Chavez,  consulting  archeologist  associated  with  t  he  Cali  I  omit  ,\r.  in  •  '  ;  ■ 

Site  Survey  Regional  Office  at  California  State  l:n  i  ve  rs  i  t  v ,  Sac  ra-jt-ii  . 
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Appendix  E,  Draft  ES/EIR).  This  survey  identified  two  resources  within  the 
alignment  of  the  preferred  alternative  Route  1. 

One  of  these  sites  —  Site  CA-Sol-268  —  was  a  partially  destroyed  prehistoric 
archeological  site  identified  in  1977.  The  1980  survey  inspection  of  the  site 
resulted  in  the  detection  of  some  obsidian  flakes  and  shell.  While  the  site 
appeared  to  be  relatively  small  and  badly  damaged,  the  1980  survey  concluded 
there  could  be  substantial  subsurface  deposites  that  could  be  of  regional 
significance  and,  therefore,  the  site  should  be  avoided  or  if  it  could  not  be 
avoided,  it  should  be  subject  to  a  data  recovery  program.  In  December  1981, 
the  site  was  subjected  to  a  subsurface  archeological  testing  program,  which 
led  to  the  conclusion  that  no  subsurface  archeological  deposits  exist  at  the 
location.  Further,  close  scrutiny  of  the  surface  in  the  overall  site  locale 
resulted  in  the  detection  of  only  a  very  few  obsidian  flakes,  leading  to  the 
conclusion  that  no  archeological  site  deposits  of  sufficient  density  are 
present  at  the  location  to  warrant  further  investigation.  The  consultant 
concluded  that  the  site  would  not  likely  be  eligible  for  inclusion  on  the 
National  Register  of  Historic  Places,  that  regional  and  local  importance  of 
the  site  perished  with  the  destruction  of  the  resource,  and  that  no  further 
action  regarding  the  site  was  recommended  (see  Appendix  IV,  Final  ES/EIR). 

The  State  Historic  Preservation  Office  has  concurred  with  the  conclusion  (see 
Appendix  IV). 

The  preliminary  survey  also  identified  a  historic  site  consisting  of  rock 
fence  segments  dating  from  the  late  1800s.  The  consultant  concluded  that 
although  these  fences  were  of  regional  significance,  they  were  not  eligible 
for  the  National  Register  of  Historic  Places.  The  consultant  recommended 
avoiding  the  fence  by  going  through  an  existing  break  in  the  fence,  by 
trenching  under  the  fence,  or  by  removing  by  hand  the  portions  necessary  for 
building  the  aqueduct  and  rebuilding  the  fence  after  completion  of  the 
aqueduct.  The  conclusion  and  recommendation  of  the  consultant  has  been 
discussed  with  the  State  Historic  Preservation  Office  (Mr.  Michael  Rondeau, 
personal  communication,  May  18,  1982).  The  office  was  asked  for  a  written 
concurrence.  The  Department  of  Water  Resources  agrees  to  commit  to  designing 
the  aqueduct  alighment  to  pass  through  the  existing  break  in  the  fence  for  the 
Route  1  alignment.  The  aqueduct  alignment  in  the  vicinity  of  the  fence  will 
probably  be  moved  to  coincide  with  planned  subdivision  street  alignments. 

This  move  will  be  about  2,000  to  3,000  feet  in  an  easterly  direction  and  will 
avoid  the  fence.  (See  Response  19  to  this  letter.) 

An  additional  Historic  Archeological  Site  was  identified  for  the  Routes  4 
and  6  alignments.  If  one  of  those  routes  is  selected,  the  Department  will 
follow  the  recommendation  of  the  consultant  and  design  the  aqueduct  alignment 
so  as  to  avoid  the  historic  resource.  This  could  be  accomplished  by 
establishing  the  actual  pipeline  alignment  about  100  feet  to  the  north  of  the 
resource  location. 


Response  4 


Correction  noted;  see  Section  3  for  corrections  to  the  Draft  ES/EIR. 
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The  relationship  of  the  North  Bay  Aqueduct  to  the  SWP  and  CVP  is  discussed  in 
Section  6. 1.2. 3  of  the  Draft  ES/EIR,  in  DWR  Bulletin  76  (July  1973),  and  in 
Response  1  to  U.  S.  Environmental  Protection  Agency  comment  letter.  There 
will  be  no  effect  on  the  Central  Valley  Project  water  supply  as  planning 
studies  show. 


Response  6 

Information  on  alternative  water  supply  sources,  including  waste  water 
reclamation,  in  Chapter  3.0  of  the  Draft  ES/EIR  has  been  updated  and  is 
included  in  Section  1. 


Response  7 

The  statement  referred  to  the  fact  that  the  North  Bay  Aqueduct  Phase  II 
facilities  would  provide  Napa  County  with  a  net  increase  of  17,500  acre-feet 
because  the  7,500  acre-foot  Solano  Project  supply  is  interim. 


Response  8 

Comment  noted.  (See  Section  1,  under  Solano  Project  Reanalysis.) 


Response  9 

The  quality  of  water  discharged  via  a  pipeline  to  Carquinez  Strait  could  range 
between  50,000  and  100,000  ppm  TDS,  depending  on  plant  size.  (See  Section  1, 
under  Desalination  of  Suisun  Slough.) 


Response  10 

Comment  noted.  (See  Section  1,  under  West  Sacramento  Valley  Canal.) 


Response  11 

Comment  noted.  (See  Section  1,  under  Waste  Water  Reclamation.) 


Response  12 

Under  the  requirements  of  Section  7  of  the  Endangered  Species  Act  of  1973,  as 
amended,  any  activity  of  a  federal  agency  that  might  affect  federally 
listed  threatened  or  endangered  species  requires  consultation  with  the  U.  S. 
Fish  and  Wildlife  Service  (FWS)  to  determine  if  the  species  are  present  and  if 
the  activity  will  jeopardize  the  continued  existence  of  these  species.  Field 
work  to  determine  rare  and  endangered  plant  and  animal  species  along  two 
proposed  alignments  (Routes  1  and  4 )  of  the  North  Bay  Aqueduct  was 


conducted  in  1979  and  1980  (see  Appendix  D  of  the  Draft  ES/EIR).  FWS  is 
reviewing  the  report  to  determine  the  suitability  of  various  project  alterna¬ 
tives.  This  report,  which  constituted  an  inventory  of  listed  endangered  and 
threatened  species  that  required  consideration  for  the  North  Bay  Aqueduct 
project,  was  requested  by  the  U.  S.  Army  Corps  of  Engineers  on  January  14, 
1980,  and  was  provided  to  them  on  February  11,  1980. 

Based  on  this  biological  assessment,  the  Corps  of  Engineers  determined  that 
the  North  Bay  Aqueduct  project  will  not  affect  any  listed  endangered  or 
threatened  species.  This  determination  is  presented  in  a  letter  from  Jay  K. 
Soper,  Chief,  Engineering  Division,  San  Francisco  District,  U.  S.  Army  Corps 
of  Engineers,  to  Ralph  Swanson  of  the  U.  S.  Fish  and  Wildlife  Service,  dated 
February  23,  1982.  This  letter  also  requests  that  the  Endangered  Species 
Office  of  the  U.  S.  Fish  and  Wildlife  Service  evaluate  the  biological 
assessment . 


Response  13 


Correction  noted;  see  Section  3  for  corrections  to  the  Draft  ES/EIR. 


Response  14 


Correction  noted.  See  Section  3  and  Responses  1  and  2  to  National  Marine 
Fisheries  Service  comment  letter. 


Response  15 


A  recent  trapping  study  in  the  Cordelia  Slough  area  (Study  of  the  Salt  Marsh 
Harvest  Mouse  in  Suisun  Bay,  California,  prepared  by  Howard  S.  Shellhammer, 
Ph.D.,  October  1980)  indicated  that  the  salt  marsh  harvest  mouse  was  not 
present  there.  Overall  trapping  success  was  poor  throughout  Suisun  Marsh, 
indicating  relatively  low  densities  of  this  endangered  species.  The  Marsh 
provides  generally  poor  habitat  for  the  mouse. 


Response  16 


Comment  noted.  If  other  routes  are  selected  as  a  preferred  alternative, 
additional  archaeologlc  survey  work  will  be  conducted. 


Response  17 


Correction  noted;  see  Section  3  for  corrections  to  the  Draft  ES/EIR. 


Response  18 


Correction  noted.  Use  of  the  word  "flushing"  is  inaccurate  and  misleading. 
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Response  V9 

Excavation  for  the  Cordelia  Forebay  will  displace  about  two  acres  of  grazing 
land.  The  North  Cordelia  Forebay  site  is  upland  pasture;  the  South  Cordelia 
Forebay  site  is  a  diked  wetland  area  that  is  seasonally  flooded.  Cordelia 
Forebay  will  be  an  open-water  reservoir  designed  to  hold  about  15  acre-feet  of 
water.  Average  depth  of  the  reservoir  will  be  10  feet.  The  reservoir  may  be 
lined  with  compacted  clay  to  prevent  percolation,  and  marginal  vegetation  will 
be  discouraged.  Although  waterfowl  may  be  attracted  to  the  reservoir,  the 
forebay  will  not  provide  suitable  wildlife  habitat.  Any  rafting  or  grouping 
of  waterfowl  would  not  create  significant  problems  (e.g.,  no  aircraft  approach 
routes  are  located  in  the  immediate  vicinity  of  either  forebay  site). 

Local  subdivision  planning  near  the  North  Cordelia  Forebay  will  require  some 
changes  in  the  forebay  location  and  the  section  of  the  aqueduct  36-inch  pipe¬ 
line  that  connects  the  forebay  to  the  Cordelia  surge  tank.  This  surge  tank  is 
the  beginning  of  the  Phase  I  facilities  of  the  North  Bay  Aqueduct.  The 
planned  relocation  will  move  the  forebay  and  section  of  aqueduct  about  2,000 
to  3,000  feet  in  an  easterly  direction.  The  section  of  pipeline  will  be 
aligned  to  correspond  to  street  systems  in  the  proposed  subdivisions.  This 
section  is  about  8,400-feet  long.  The  relocated  forebay  will  displace  land 
that  is  probably  similar  to  the  land  type  displaced  by  the  North  Forebay 
location  described  in  the  Draft  ES/EIR. 

Cultural  resources  in  the  area  of  the  planned  relocation  of  the  forebay  and 
36-inch  aqueduct  section  have  been  investigated.  The  findings  of  the  investi¬ 
gation  are  listed  in  Appendix  E  of  the  Draft  ES/EIR  and  in  Appendix  IV  of  the 
Final  ES/EIR.  Important  sites  in  this  area  include: 

°  CA -Sol-268,  a  prehistoric  archaeological  site  located  within  the  alignment 
corridor  section  between  Interstate  Highway  80  and  the  Cordelia  surge  tank. 

A  detailed  investigation  of  this  site  conducted  for  the  Final  ES/EIR 
concluded  that  these  archaeological  resources  are  no  longer  a  critical 
resource  issue.  The  State  Historic  Preservation  Office  in  Sacramento  agreed 
with  this  finding. 

°  Rock  Fence  Segments,  historic  features  located  within  the  alignment  corridor 
section  between  Interstate  Highway  80  and  the  Cordelia  surge  tank.  The 
segment  of  the  rock  fence  that  transects  this  corridor  likely  dates  from  the 
late  1800s,  when  numerous  such  fences  were  constructed  to  mark  boundary 
lines  and  serve  as  stock  fences.  This  feature  will  be  avoided  by  the 
planned  relocation  of  the  North  Forebay  and  36 -inch  aqueduct  line. 

°  Unnamed  Historic  Ranch  Cluster,  on  Green  Valley  Road.  This  site  will  be 
avoided  by  the  planned  relocation. 


Response  20 


Comment  noted.  Screening  of  major  water  diversions  is  required  by  State  law 
This  is  added  as  a  planned  mitigation  measure  in  the  Final  ES/EIR. 


Response  21 

Known  archaeological  resources  (i.e.,  site  CA-Sol-268)  along  Che  preferred 
route  have  been  subjected  to  detailed  field  examination  (Appendix  IV). 


Response  22 

The  Department  of  Water  Resources  is  committed  to  implementing  all  mitigation 
measures  described  in  this  paragraph  as  they  relate  to  the  preferred  route. 


Response  23 

Comment  noted.  The  preferred  alternative  is  a  buried  pipeline.  If  an  open 
canal  alternative  were  constructed,  a  roughened  canal  surface  would  be 
created.  The  mitigation  requiring  escape  ramps  is  designed  to  enable  both 
small  and  large  animals  to  pass  through  fenced  areas  along  the  canal. 


Response  24 


See  Response  2  to  National  Marine  Fisheries  Service  comment  letter. 


Response  25 

Comment  noted.  The  wildlife  referred  to  would  be  primarily  waterfowl. 


Response  26 

See  Responses  1  and  2  to  National  Marine  Fisheries  Service  comment  letter. 

The  baseline  Information  would  include  entrainment  studies  necessary  to  refine 
design  of  the  diversion  screening  facilities. 


Commenting  Entity;  U.  S.  Department  of  Transportation 
August  12,  1981 


Response  1 

Comment  noted.  Continual  contact  with  the  California  Department  of 
Transportation  (Caltrans)  will  be  maintained  during  project  development. 

Response  2 

Comment  noted.  Federal  Highway  Administration  approval  will  be  obtained  for 
any  encroachment  of  Interstate  route  right  of  way  by  the  project . 
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In  Che  process  of  final  design,  DWR  engineers  and  right  of  way  representatives 
typically  meet  with  local  agencies  to  agree  on  traffic  control  plans.  The 
agreement  is  usually  a  permit  that  explicitly  states  the  obligations  of  the 
Department's  contractors  as  to  traffic  control,  detours,  etc.  If  such  an 
agreement  between  the  Department  and  the  local  agency  is  not  formulated,  the 
construction  contractor  must  obtain  any  required  roadway  permits.  No  matter 
what  route  is  selected,  the  impacts  and  mitigation  measures  will  apply; 
therefore  the  specifics  are  not  needed  at  this  time.  (See  also  Draft  ES/EIR, 
page  131,  section  6. 1.1. 2,  and  page  133,  sections  6. 1.1. 4  and  6. 1.1. 5,  as 
corrected  in  Section  3  of  the  Final  ES/EIR. 


Response  4 

Construction  haul  routes  are  determined  by  the  construction  contractor  after 
construction  has  commenced.  Generally,  haul  routes  make  maximum  use  of  exist¬ 
ing  roadways  and  rights  of  way.  As  discussed  in  the  Draft  ES/EIR  (paragraph 
6.4.4),  the  intake  location  of  Routes  2  and  2A  is  more  isolated  than  the  other 
two  potential  intake  locations  with  respect  to  existing  roadways  and  would 
require  development  of  new  access  roads.  (See  also  Draft  ES/EIR,  page  131, 
section  6. 1.1. 2,  and  page  133,  sections  6. 1.1. 4  and  6. 1.1. 5,  as  corrected  in 
Section  3  of  the  Final  ES/EIR.) 


Commenting  Entity;  Federal  Energy  Regulatory  Commission 
(San  Francisco),  July  13,  1981 


Comment  noted. 


Commenting  Entity:  Federal  Energy  Regulatory  Commission 
(Washington),  July  21,  1981 


Comment  noted 


Commenting  Entity;  United  States  Coast  Guard 
August  7,  1981 


Response  1A 

Applications  for  intake  and  outfall  pipelines  will  be  filed  with  California 
Department  of  Boating  and  Waterways.  These  pipelines  will  be  marked  in 
accordance  with  the  State  Waterway  Marking  System. 


Response  IB 

The  Department  of  Water  Resources  will  seek  approval  from  the  Coast  Guard 
prior  to  crossing  the  tidal  portion  of  any  waterway  by  overhead  pipes  or 
bridges . 


Commenting  Entity:  Advisory  Council  on  Historic  Preservation 

August  12,  1981 


Response  1 

See  Response  1  to  comment  letter  by  Office  of  Historic  Preservation, 
California  Department  of  Parks  and  Recreation. 
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COMMENTS  AND  RESPONSES 


STATE  AGENCIES 


EOMUNDG  BROWN  JR 
GOVERNOR  OF 
CALIFORNIA 


THE  RESOURCES  AGENCY  OF  CALIFORNIA 
SACRAMENTO.  CALIFORNIA 


::r.  .  5;  r.-  '■£  T  cstir,  ?i  l«r 
Ce-  *.•::!  Dic'-rict 

Dcycrtr.er.t  :.f  ..at  r  'czsurccs  /.ug-’st  12,  1*81 

ZZil  Z  ■  tree; 

3acresic !.;;•»  CA  9j?l6 

Dear  Mr.  MccSostle: 

The  ftate  of  California  has  reviewed  the  draft  environmental  state- 
mtnt /environment a 1  Impact  report,  North  Bay  Aqueduct  (Phase  II  Facili¬ 
ties),  Solano  County,  submitted  through  the  Office  of  Planning  ar.d 
Research.  This  review,  in  accordance  with  ex-®  Circular  A-95  and  the 
National  Environmental  Policy  Act  of  19^*9»  was  coordinated  with  the 
fr.ergy  ar.d  State  Lands  Commissions,  the  Reclamation  and  Water  Resources 
Control  Boards,  and  the  Departments  of  Boating  and  Waterways,  Conser¬ 
vation,  Fish  and  Game,  Parks  and  Recreation,  Health,  end  Transportation. 

The  Department  of  Fish  and  Game  (DPG)  comments  that  the  report  docs  ret 
adequately  describe  the  design,  construction,  and  operation  of  fish 
4  screens  at  the  aqueduct  intake.  The  final  repor*  should  fully  describe 

*  the  anticipated  screen  structure,  together  with  cleaning  devices  and 
fish  handling  facilities,  if  any.  Operation  of  the  screen  should  also 
be  described. 

DF3  also  states  that  an  adequate  analysis  of  the  project's  effects  on 
fishery  resources  Is  not  possible  un*ll  information  is  available  oi. 
project  operation.  The  final  report  should  contain  Information  on  01- 
version  rates  or  a  monthly  basis  and  the  dally  operational  scheme.  Pr^- 

2  Ject  operations  that  limit  diversions  from  the  Delta  during  the  April 
through  June  period  would  minimize  effects  on  fish,  especially  salmcr. 
and  atrLped  t ass.  Peduced  diversion  during  that  period  should  be  in¬ 
vestigated  in  relation  to  the  contracting  agencies’  water  needs  end 
alternative  supplies. 

With  any  alternative,  there  will  be  increased  channel  velocities  in 

3  either  Lindsay  Slough  or  Calhoun  Cut  near  the  Intake.  The  effect  of 
increased  velocities  on  fish  and  riparian  habitat  should  be  studied. 

Safeguards  similar  to  those  in  D  l<i35  for  the  Peripheral  Conel  with 

*  regard  to  fish  screens  should  be  Included.  If  fish  screens  prove  ir- 
**  effective  during  the  peak  out  migration  of  striped  boss  and  salmonldr, 

then  pumping  could  cn  curtailed  as  r.ec'.ssery . 


of  fault  rupture  and  the  ciegr'-r-  *T  ground  zhsfcii.g  .tic'  '-r-  (■ 

for  desigr.  considers  :  ions. 

The  Dtprrtmc suggests  that  t..e  f  .1 1 .  infir-.-t; 

1.  Lists  of  historic  regional  carthqu&.'.er.  ultt  mag*. it  b- , 
ar.d  prole  tie  'dusrti/c  fault. 

2.  Maximum  prolatle  e-d  credible  eart/.qucr.f :  fer  ear.  fa.'* 
capable  of  causing  certhcuekc s . 

3.  M**xi.-.u.m  probable  and  credible  bedrock  ore*  .era*  i-..  exp 
facilities  elongthc  sque-;  >c'  syffu. 

b.  Maximum  probable  e;.d  cr*;uic  cdrrtr  r*  p  . 

tier,  with  the  preotsed  facilities. 

p.  Th*  cc-sltlve  '’aul*.  for  i.«  Ppril  1“  and  71,  7r cc’i !  ;■ 

Dixon  earthquakes. 

questions  rega-dlr.g  these  comments  should  be  directed  tc  Terr;. 
Advisory  Services  Officer,  at  (916)  322-3119. 


The  Department 


Keal‘h  Services  has  expressed  ttr.cerns  In 


1.  Water  quality  should  be  an  importent  criterion  withi.c  the  site 

tion  process.  The  conclusion  that  can  be  drawn  from  the  draft  r'r: 
is  that  Lindsay  Slough  Is  superior  to  Cache  Slough  lr.  ‘r.is  rctern. 
Cache  Slough  exceeds  Tit  1"  22  maximum  cor.tamlr.ant  levels  for  i«*j 
and  manganese.  Unfortunately ,  such  da's  for  Lindsay  llc-gh  as  :..-* 
eveilable.  Cache  r lough  also  has  a  history  cf  slltetlrn  prot le-: 
and  highly  turbid  water.  Vallejo's  water  trcatm*nt  plant  s'.  Trsv.r 
AFB  has  experienced  tlgn  turbidity  frem  rn\.  water  ’•tce-i  *ed  fr-m 
Cache  "lough. 


_r •’cncern  are  the  N?tersheds  »:t  ic:  drain  Into  the  resp<-:- 
V.  r  rl turns.  'ectic:.  ^.2. 1.3*7’  of  ‘he  ‘'-ref*  report  referred  tc 
r r  :<■:.*  .-’In-.:  County  --t.  iCy  which  reprr*e  .  ‘let  the  ’’ecevill* 
urtershed  i.:1-  drains  lnt*  cache  Clough  her  3  umber  of  ex!s*irj 
and  potential  problems.  Cl*'d  •r-rr  ir.ef fee*  ! v  prpti:  systems, 
crisis  r. ,  astatic,  JcuMr,  end  litter  ecc  .m-le  tlo.n?  i-.  -.'rpctis, 
fnti  possible,  cpllls  f’tm  tori'  cncaicol  -ncret i ;c.c .  C  ly  '•msi;:. 
e-  -It'd  f  :•  r.  nrt-lsm  li.  **e  "lo  ”istP  vr>*r  rr.r~ ,  vn.i.h.  nrrli.a 

*  ”  ,’fr.t  i:o';i,.^*  i  .Cic:  t.  ~..e  ’{*  1*  r.uv..  *^*tev 

’ n  r.  z  ‘  i  3 ..  .  i:  1  Jii.cl-e.  1  o  ij!  . 

I'-ited  nydrauli-  dc.fe  f'Bllr.M'  Indicates  l.,®t  rtt'n  r.ltj«;hr 
hcv  prohl*  mr  with  "flGtd’  flows  ex-'fdii,:  ""bb"  flows  due  '.  o  t- j- 
eirult  rel  withS  re  •..*.*!  Is  ai.d  other  losses.  This  me  one  that  a  bnck- 
riusning  pro:  If  *o  e/ls’.s  in  both  sloughs  which  is  hlgHy  ur.fevorahlr . 
V.'iftovillr  intends  to  disuhorme*  secondary  treated  wastewater  to  The 
rljUgh  not  tnssett  for  the  aqueduct.  Clr.ce  backflushinr  occurs  It: 
both  sloughs  It  Is  inevitable  that  come  of  this  westeweter  will  find 
its  .'iay  into  botn  sloughs.  To  minimize  this  ad,#dr*e  impact,  the- 
RloujL  with  the  least  net  water  quality  less  (e.r,.,  agricultural , 
f /opofftt ion,  grourdwater  seepage)  3hould  receive  pr^fejence  in  the 
oelecMsr,  pm;cc s .  A  secondary  factor  would  be  total  water  quantity 
within  t.  slough  for  purposes  of  dilution.  The  draft  report  deer  no*, 
ge-j ■,nfit4.-  r pacific  con-ljsl sr»?  abou*  the  hydrologic  chorcct*  ris*  icr 
sf  Cnr!  r  on-'  I  lndsay  "Is-j^hs.  This  matter  should  be  oddrrssed  he- 
'“c.re  a  3l*r  iu  selected. 

regarding  thrse  r  crane 'it  t  should  be  directed  to  Chuck  rteln- 
ber  s,  .Ttr.it ary  Fnrlncerlng.  Section,  2191  Berkeley  V.’ay,  Room  ?3'*,  Berke¬ 
ley,'  ?.!■  j"-y O'l  :e  ’10-2192. 


"hr  fe  ilann*  in:.  Boerd  -•.srsents  that  If  “he  sel-ctrd  route  ip  one  -*  *ve 
several  prop:  set..  rr/«  thet  has  eiti^r  Cache  or  Lindsay  Tlow'jbs  cs  the 
intake  poi:i‘  ,  ti.e  ;ori3t ruction  of  a  pumping  plant  pr.d/or  other  facilities 
may  necessitate  en; r os ~*.mer to  or.  the  levies  under  the  Jurisdiction  of 
the  feclame*. Inr.  Board.  If  it  apprers  that  the  implementation  rf  this 
projec*  will  en*ril  e:.y  alterntlor.  of  these  levees,  r  permi*  from  *:.e 
Board  will  ce  required  before  any  construction  may  begin. 

The  Deportment  of  Beating  a 'id  Waterways  comments  that  the  final  report 
should  Include  findings  regarding  the  project’s  Impact  or.  navigation 
and  boating  safety  at  the  water-pumping  station  sites.  The  Department 
also  recommends  that  the  applicant  be  aware  of  the  requirements  for 
placement  if  waterway  markers.  A  copy  of  the  applicable  sections  of 
Title  l1*  of  the  California  Administrative  Code. 

We  appreciate  having  be«r.  giver;  nn  opportunity  to  review  this  report. 


(? CH  79110117) 


'/C AMEC  W.  BURNT 

Assistant  Tec re “cry  for  Resources 
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tOMuNDG  a  MO**,  j 
GOVCANOK  Of 
CALIFORNIA 


lh*  M*smu*c*«  Agcnty  o'  C#Mornii 


THE  HESOURCcS  AG6NCY  Qf  CAUF ORNIA 
SACAAMlNTO  CALI»0«N|A 


Memoranda 


1  August  17,  1981 

1  J»me»  U.  burns 

Project  Coordinator 
Resource*  Agency 


i  Department  of  Partis  and  Racraatmn 


*-r  '■'*  ••"*  -  *»  •  :»t*  t rsAs.nl ttfd  _•  saner  1 

Jraft  c n.  J ror.fflC:** a  1  It, pa.'*  c*3tf;*n«  r«t  ^nwtroi*aco*sl 

‘  •  -  r’.t.oc.-.rJ  •?  t  from  ti.e  Department 

4\  'rc ■*  -'•••  ••  «as  svai!*Mi-  for  iricljsior.  i:. 

•  r •  •  •!■*-  t Depcr’T  .♦  „f  i'arx.s  a- C  Hecrea*.  i 

/>*  *  ‘ ‘•T  %_v  ••:  •*:  r-.n*f  in  M.e  Deptrt-c 

*•  -•  r-  -j-  j  .  ,  l"1  !  *tii  t;  ’j i v n  *  re: singer  . 

**  c.-:  r-  ;*£ :  .  ■.  ..  a  yffrr-r.ee  for  c.-.r 

a;.  •  .  .urAii  ftr*srdi:.£  *St  . 

*jr'  V- 


C-C uC,.-_  - 

•  >:re  cr:’  'nr  ?ea.  rrr 


nr.cj  Tesear.':. 

ent:;  'tr«*e  *  ^ 

~  r.'  r-TK?  3*'.d  •  -*refi*  ; .  • 
r  '  1  *?.:■  r  rt*  '*.R‘  rl-t 


Th*  Resources  Agency  of  California 


Memorandum 

Do**  ,  September  1 1 ,  1981 

To  ,  v»d/ne  MacRostle,  Chief 

Central  strict 
0ep4rtiiier,i  of  Water  Resources 
p  G.  8o«  160088 
Sacramento.  CA  9S816 

From  .tmant  o»  Part*  and  Racr*#Uo« 

Sob^i,  Proposed  Alternative  Route  l 

(Modified)  for  North  Bay  Aqueduct 


On  Aoguil  25,  the  Department  of  Parks  and  Recreation  (DPR)  received 

a  letter  and  map  from  the  Department  of  Water  Resources (  OWR)  describing 
a  proposed  new  alignment  for  the  North  Bay  Aq«e<j  ct.  Labeled  "Route  t 
Modified  .  this  new  alignment  cuts  through  vernal  pools  and  native  grass¬ 
lands  in  priority  one  acquisit*n  lands  of  DPR's  Jepson  Prairie  project. 

The  Department  of  Parks  and  Recreation  believes  that  the  Route  1  Modified 
alignment  would  involve  new  significant  environmental  Impacts  not  consid* 
ered  in  the  Draft  Environmental  fmpact  Report  for  the  North  Bay  Aqueduct 
which  has  already  been  circulated  for  review.  For  this  reason,  the 
Department  holds  that  any  consideration  of  Route  1  Modified  by  DWR  will 
require  an  additional  environmental  impact  report  or  a  supplement  to  the 
existing  draft  envi romental  impact  report  as  required  under  the  Cali¬ 
fornia  Environmental  Quality  Act  Guidelines  (Section  15067  of  the 
California  Administrative  Code). 

}f  you  have  any  questions  regarding  the  Department's  position  on  this  matter, 
please  contact  James  M.  Doyle  at  (916)  322-2481. 


s  iS  Maurice  Getty.  Chief 
CJr  — "  Resource  Protection  Division 


North  Bay  Aqueduct,  Phase  II 
Environmental  Asicysment /Environment a l 
lesoact  Report.  SCHf  79110117 


The  position  of  the  Department  of  Park*  and  Recreation  with  r* 
oroiect  remain*  a*  Hated  in  the  letter  liow  ihen-tirec t c- r  Cat 


project  remain*  a*  stated  in  tne  it 
Krctsinger  dated  January  31,  V9&0. 


With  reapect  to  the  altexnativi 
Water  Resource*  (p-  *vi  of  the 


routes  *1  and  44,  preferred  by  Uparl 
lumary),  the  letter  Hated 


•'Alternative  one  ia  acceptable  to  thv.  Department  without 
measures.  since  n  skirts  the  Jep*on  Prairie  Prcject 

•'Alternative*  four,  five  and  six  follow  existing  road*  whi 
already  disturbed  the  pravri*.  A*  with  alternative  sever 
C*T*  must  be  taken  to  avoid  further  damage .  These  align* 
create  severe  land  and  resource  management  problem*.  *m< 
the  project  in  two  Mitigation  Mature*  should  include  i 
aquedu-t  a*  A  pipeline,  restoration  of  alt  disturbed  are. 
for  the  purchase  of  approximately  1.000  acres  ul  iirst  } 
lot  the  Department  ot  Park*  and  Recreation  " 


*1  cl  H.* 
arc  l-ne.:.j 
;iy  land 


The  Department  »  position  is  staled  accurate 

The  Department  requests  that  H  be  kept  inlc-i 
route  Change*  being  considered,  so  that  theti 
Jepson  Prairie  Project 

\jKet  P.  Trvner,  Chief  /\ 

'SAsource  Protection  Division*' 


I  MVIlism  ill-  I  \llHth\l\  MSIJMWini  \1  JMIM'*  l  i\  \  1  K  »N 


wjit»:>;  i r.  rfsn'nsf  to  tin*  June.  i^Sl ,  ervir  •trv.sita!  uflpuct  report  for 

•  f  ;fie  Mirth  Bay  fcr.jrviuct. 

'mi. •;  tie  Twi-W-  in  Ujht  of  the  liv*;“S?andu»:  t osear •*•,  and  .nstructuxial 
: >'?•:  it  tlv  icadtrue  ^Jitrwuty  in  wtvit  has  bet'irte  knwn  as  U«c*  Jepswn  Prairie. 
■  T.ts  anf  faculty,  particularly  at  the  ituwr siry's  Utvis  rwpus,  haw  jk*U- 
-.  •  the  irw  far  ieciV-*.  Studies  iiwhlvun  such  subjects  as  the  utstetios 
u  uv.ti  'r,  hir>Wjy  of  native  plants,  tfir  ol.issi f irat iit,  and  uencsis  of  the 
,  o!  the  i:  vertebrate  bxol.«r/  of  the  lame  wnw!  lake  -  in  0a*  :*we  fve-v 
jt*x  maker..  S*h  stV.ies  .continue  to  lay  and  ru:e  are  oqocted  to  -k?'.-|Cof. 
result  ..  f  the  rwert  .v.tyusit  tor.  vf  the  Southern  Pacific  Land  parcel  In'  “Uve 
rut. The  mnu:Mw.,r.t  obiectivus  of  the  Omservoncy  will  rake  it 
it  •  v  ••»  i*  r. i ■*.*•>  w»i  st,*ii<n*s  to  use  th<-  .uw  and  will  facilitate  st.».ii**s 
*  :  n  ■  •»*?;  «ls  h  !r*»v»i  thin  previ  “is  Iv  ;nsslhl»-.  !r  kifitj.-vr  w  these 
:  i.  ’<■  ichc. :  .inJ  research  npp'irt unities,  there  are  so’.nul  (nluueral  species 
'•?*•:  ■  -..i I  bi.il.aqical  filatures  that  rake  it  or.  except  i..T>al  field  staly 

fir  the  :ot  iral  sciences. 

••  ;>  •»  ,'.*•*!;  *  as  to  the  bidocn'al  ic?v>:t.ir»v  ■■■•{  the  Jei<v>r.  Prairie  area 

s  is  :  'irthe:  it •  estet!  to  by  the  wii i  runes;;  ■  t  TSe  Narure  Conservancy  to 
a*  f  '\r',  .t  its  acrpiisitior.  funds  in  order  to  nuke  its  purchase'.  1 

•  *  f.o.T  r  the  all  nro-.t  with  the  lews?  irpart  upon  the  Jepson  Prairie 

c  :  s»t*  routes  1  and  4  as  rhe  preferred  alternatives.  Of  these 

•  u  2  r  .:<•  :*vaus«’  it  has  the  lesser  i,t|aaet  of  the  two. 


_  f f • :  £  c r  h  Mrroc  riif  *f rj w. *jon 


YC^C-SO.ANQ 
Al°  P0LLUTtC'N  CONTROL 

oistri:' 


-,T-»nfj|  Sfji*— -rf.  N.-Jt*'  ba\  A.: . J„  .  •.  I*- 


’•  ft  '-.  1  •  nnl  "•  il * ■; r-  ■ : 

1  (  v  ■*K,(  •"orj  i  i  .ir.ii*  wit’i  •*••.«■ 


The  tt.ili‘nrnl  i'  r’.nlt  that  that  p.*fli>’n  el  S.'i^ 
Valiev  -Ait  ‘jun  i*  al*i*  n  i.-tJltinvviil  -ift.t  1 
ndilltio*'  >s  I  taiTin.  •  !■  V.:  *  1 

m  t Hr  Val. jiu'  An  V  .  1  c.  i  it.C  »l»lti 


r.i  ,  ..  *  .'classified,  Vi  it  TSP  - 

iilUf.!.  '.h*  ,t.-*»nnat  i.'n  :.>t  llic  F»>dri. 


/'  J  <un.  i'**  ^ 

’1" 


1  '  A---  * 


Commenting  Entity:  The  Resources  Agency  of  California 

August  12,  1981 


Response  1 


The  Department  of  Water  Resources,  Division  of  Design  and  Construction,  has 
done  preliminary  design  work  in  connection  with  fish  screening  facilities  at 
the  proposed  North  Bay  Aqueduct  intake.  While  the  preliminary  screening 
design  was  developed  for  an  intake  at  Cache  Slough,  the  general  concepts  would 
epply  to  the  other  potential  intake  locations. 

Previous  collection  efforts  by  the  California  Department  of  Fish  and  Game  had 
demonstrated  the  presence  of  juvenile  Chinook  salmon  in  the  vicinity  of  the 
intake.  The  biological  design  criteria  were  selected  to  protect  the  young  of 
this  species.  Similar  protection  should  be  afforded  the  young  of  other 
species  expected  in  the  area,  such  as  striped  bass,  when  their  total  length 
exceeds  about  25  millimetres.  However,  the  eggs  and  larvae  of  striped  bass 
will  not  be  protected  by  these  design  criteria. 

To  protect  juvenile  chinook  salmon  near  the  intake  from  being  impinged,  the 
maximum  approach  velocity  (flow/screen  area)  will  be  held  to  0.5  feet  per 
second.  To  prevent  salmon  and  other  fish  from  being  entrained,  the  maximum 
screen  opening  will  be  5/32-inch  for  perforated  plate  and  3/32-inch  for 
profile  wire  (also  known  as  welded  wedge  wire). 

Attachment  1  (Figure  1  )  shows  an  overall  site  diagram  for  the  Cache  Slough 
intake.  The  important  item  here  is  that  the  pumping  plant  is  located  in  the 
channel,  a  location  that  minimizes  the  problems  of  pulling  fish  into  dead-end 
situations  such  as  increased  losses  to  predators  (as  might  occur  when  the 
pumps  are  located  in  cuts  in  the  levees ). 

Attachment  1  (Figure  2)  shows  how  the  screens  are  located  in  the  pumping 
plant.  Each  screen  is  a  cylinder  constructed  of  profile  wire,  with  the  intake 
pipe  extending  about  halfway  into  the  cylinder.  With  a  screen  design  of  this 
type,  variation  in  approach  velocity  across  the  screen  face  is  minimized.  The 
cylinder  will  be  constructed  of  304  stainless  steel  to  eliminate  corrosion. 

Screens  constructed  of  profile  wire  have  been  shown  by  Smith  (1979)  to  have 
cleaning  advantages  and  to  clog  more  slowly  than  similar  screens  constructed 
of  perforated  plate,  even  though  the  perforated  plate  had  openings  1 /16-inch 
larger.  In  spite  of  a  built-in  self-cleaning  capability,  head  loss  across  the 
screen  face  caused  by  clogging  will  eventually  increase  to  levels  that  will 
make  additional  cleaning  mandatory.  There  are  automated  air  burst  cleaning 
systems  for  screens  of  this  type;  however,  the  original  screen  cleaning  system 
for  this  intake  will  consist  of  a  high  pressure  wash.  The  screens  will  be  on 
tracks  and  will  be  pulled  by  crane  to  a  level  on  the  pump  station  where  they 
can  be  thoroughly  washed.  Automatic  sensors  will  warn  operators  when  the 
screens  need  cleaning. 


.cjesS***'  *  • 
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ATTACHMENT 


I 


Response  2 

Details  of  the  daily  operational  schedule  for  the  North  Bay  Aqueduct  will  be 
determined  during  the  design  phase  of  the  system.  Estimates  of  monthly 
deliveries  have  been  made.  Under  the  maximum  annual  entitlement  of  67,000 
acre-feet,  the  maximum  monthly  rate  will  vary  from  a  maximum  of  115  cfs  to  a 
minimum  of  70  cfs.  During  the  entitlement  buildup  period,  these  rates  will  be 
less.  The  general  estimate  of  the  monthly  distribution  in  terms  of  percent 
of  maximum  annual  diversions  is: 


January 

6.1 

April 

7.3 

July 

11.0 

October 

8.4 

I ebruary 

5.2 

May 

10.6 

August 

11.0 

November 

6.3 

March 

6.3 

June 

11.0 

September 

10.4 

December 

6.4 

The  negotiations  for  water  conservation  programs  now  in  progress  are  reviewing 
entitlement  delivery  schedules.  These  programs  will  provide  important  mitiga¬ 
tion  for  fishery  impacts  at  the  North  Bay  Aqueduct  intake.  The  Department  of 
Water  Resources  is  negotiating  reasonable  and  enforceable  conservation 
programs  with  North  Bay  Aqueduct  water  contractors.  This  water  conservation 
will  extend  contract  entitlement  buildup  schedules  and  delay  the  need  for  the 
maximum  annual  entitlement  delivery.  This  conservation  will  delay  annual 
diversion  increases  and  reduce  fishery  impacts.  The  Department  of  Water 
Resources  will  investigate  other  mitigation  measures  in  addition  to  mitigation 
from  conservation  if  future  studies  identify  significant  fishery  impacts  at 
the  intake  location.  The  NBA  diversion  represents  only  a  small  percentage  of 
Sacramento  River  flows.  (See  Response  6  to  National  Marine  Fisheries  comment 
letter  and  Section  3,  Corrections  and  Additions  to  page  146.) 


Response  3 


The  effect  of  net  flow  reversal  in  Cache  Slough  on  the  riparian  habitat  should 
be  negligible  because  the  water  velocity  changes  induced  by  export  pumping 
will  be  at  least  one  order  of  magnitude  less  than  the  velocities  induced  by 
tidal  actioi.  A  very  weak  tidal  current  of  0.5  knots  is  equal  to  about  10 
inches  per  second,  whereas  the  cumulative  net  flow  reversal  of  Cache  Slough 
with  the  proposed  project  (0.014  feet  per  second)  will  be  less  than  0.2  Inches 
per  second.  The  effect  of  the  flow  reversal  will  be  a  slight  reduction  of  the 
outflow  velocity  during  ebbing  tides  and  a  slightly  greater  increase  of  the 
inflow  velocity  during  flooding  tides.  The  greatest  momentary  flow  increase 
created  by  the  pumping  wi 11  be  somewhat  more  than  the  net  flow  reversal  figure 
but  it  should  still  be  considerably  less  than  one  inch  per  second.  This  still 
is  a  negligible  increase  in  terms  of  potential  for  damage  of  the  riparian 
habitat  by  levee  erosion  or  direct  plant  damage  during  higher  tides. 


Response  4 

In  planning  for  the  State  Water  Project,  which  includes  the  North  Bay  Aque¬ 
duct,  the  Department  recognizes  its  responsibilities  to  prevent  water  quality 
degradation  and  inadequate  flow  in  the  Delta  as  specified  by  Decision  1485. 
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The  diversions  for  the  North  Bay  Aqueduct  are  subject  to  water  quality  and 
water  rights  decisions  made  by  the  State  Water  Resources  Control  Board.  The 
Department  of  Water  Resources  will  investigate  other  diversion  limitations  in 
addition  to  mitige  :ion  from  conservation  if  future  studies  identify  signifi¬ 
cant  fishery  imp?  ts.  Urban  water  conservation  is  a  part  of  the  preferred 
alternative  and  will  extend  entitlement  buildup  schedules,  correspondingly 
delaying  annual  diversion  increases.  (See  Response  1  to  comment  letter  from 
U.  S.  Environmental  Protection  Agency.) 


Response  5 

Comment  noted.  The  Department  of  Water  Resources  will  consult  with  the 
Department  of  Fish  and  Game  during  design  of  the  North  Bay  Aqueduct  to  deter¬ 
mine  the  feasibility  of  potential  fish  and  wildlife  enhancement  measures  along 
Route  1,  the  preferred  aqueduct  alignment.  Because  Route  1  would  consist  of 
an  underground  pipeline,  the  opportunity  for  regular  releases  of  fresh  water 
to  sloughs  or  creeks  along  the  alignment  will  probably  be  minimal.  (See 
Response  2  to  comment  letter  from  National  Marine  Fisheries.) 


Response  6 

The  possible  mitigation  measures  listed  under  Section  6. 1.1. 5.1  and  relating 
to  the  Route  1  alignment  will  be  incorporated  into  the  planned  mitigation 
category. 


Response  7 

To  insure  full  consideration  of  seismic  hazards,  design  of  the  North  Bay 
Aqueduct  and  pumping  facilities  will  adhere  to  the  following  procedures. 

Known  faults  and  seismic  history  (including  that  related  to  the  Vacaville- 
Winters-Dixon  earthquakes)  in  the  vicinity  of  the  proposed  aqueduct  alignment 
will  be  studied  and  maximum  ground  acceleration  at  various  key  aqueduct 
facilities  such  as  pumping  plants  will  be  calculated.  This  information  will 
then  be  used  to  calculate  anticipated  seismic  loads.  These  loads  will  be 
compared  with  those  required  by  Section  2312  of  the  Uniform  Building  Code. 
Design  will  be  based  on  the  most  critical  loading  condition. 


Response  8 

Comment  noted.  Subsequent  to  preparation  of  the  Draft  ES/EIR,  the  Department 
of  Water  Resources  conducted  additional  water  quality  sampling  in  Cache  and 
Lindsey  Sloughs.  The  findings  of  this  investigation  are  presented  in  the 
report,  "Investigation  of  Cause  of  Increase  in  Chloride  Concentrations  at 
Proposed  North  Bay  Aqueduct  Intake  in  Cache  Slough",  prepared  by  the  Central 
District  in  July  1981.  This  report  investigated  historical  water  quality  for 
Cache  and  Lindsey  Sloughs,  possible  sources  of  chlorides  in  Cache  Slough,  and 
future  quality  projections  for  Cache  Slough. 

The  report  found  that  water  quality  data  are  available  for  Cache  Slough  since 
the  city  of  Vallejo  began  diverting  in  1953.  Weekly  chloride  date  of  the 
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Cache  Slough  water  are  available  in  the  Vallejo  water  treatment  plant 
laboratory  records  from  1960  through  1965  and  from  1970  through  1980.  Total 
dissolved  solids  (TDS)  measurements  began  in  1975  and  are  available  through 
1980.  This  historical  data  shows  monthly  TDS  ranges  between  150  to  390  mg/L 
with  yearly  mean  ranges  between  191  to  253  mg/L.  Historical  chloride  data 
were  reviewed  by  comparison  to  Lindsey  Slough. 

The  report  considered  DWR  Bulletin  65,  which  contains  monthly  (single)  grab 
sample  data  for  chlorides  and  TDS  for  Lindsey  Slough  (near  Rio  Vista )  from 
1952  through  1965. 

a  comparison  of  mean  monthly  chloride  concentrations  in  Cache  and  Lindsey 
Sloughs  from  1960  through  1965  shows  that  Lindsey  Slough  is  substantially 
lower  in  chlorides  for  this  period.  Lindsey  Slough  ranged  from  5.1  to 
37  mg/L,  whereas  Cache  Slough  ranged  from  10  to  49  mg/L.  Perhaps  of  more 
significance  is  a  comparison  of  the  mean  yearly  chloride  concentration,  with 
Lindsey  Slough  having  a  low  of  11.5  and  a  high  of  19.2  mg/L  and  Cache  Slough 
having  a  low  of  18  and  a  high  of  29  mg/L. 

The  report  also  looked  at  the  present  Department  of  Water  Resources  sampling 
program.  In  the  fall  of  1980,  the  Department  of  Water  Resources  established  a 
one-year  water  quality  sampling  program  for  Cache  and  Lindsey  Sloughs. 

Monthly  samples  at  the  primary  station,  Lindsey  Slough  (near  Rio  Vista)  near 
the  confluence  with  Cache  Slough,  are  analyzed  for  many  parameters.  Two 
secondary  stations,  Lindsey  Slough  at  Hastings  Cut  and  Cache  Slough  at  the 
City  of  Vallejo  Pumping  Plant,  are  being  sampled  monthly  for  chlorides,  total 
dissolved  solids,  and  electrical  conductivity,  and  less  often  for  other 
parameters  such  as  manganese  and  iron.  DWR  will  continue  to  sample  these 
parameters  and  to  use  this  information  to  determine  treatment  requirements  of 
North  Bay  Aqueduct  supplies. 

The  report  showed  that  during  the  past  20  years,  there  has  been  a  considerable 
increase  of  the  chloride  concentration  in  Cache  Slough  at  the  City  of  Vallejo 
Pumping  Plant.  Three  possible  sources  have  been  suggested: 

°  Intrusion  of  saline  waters  from  the  Bay  system. 

°  Chemical  applications  on  crops  in  the  watershed  that  drains  into  Cache 
Slough. 

°  Sewage  generated  in  the  watershed . 

A  study  of  Bay-Delta  salinity  intrusion  has  helped  to  determine  that  the 
intrusion  of  saline  bay  waters  is  not  a  likely  source  of  chlorides  at  the 
Vallejo  pumping  plant.  Because  the  junction  of  Lindsey  Slough  with  Cache 
Slough  is  several  miles  closer  to  the  Sacramento  River  than  the  pumping  plant, 
any  salinity  intrusion  from  the  bay  system  should  affect  the  lower  part  of 
Lindsey  Slough  as  much  or  more  than  the  sector  of  Cache  Slough  near  the  pump¬ 
ing  plant.  However,  in  February  1981,  when  the  chloride  concentration  at  the 
pumping  plant  reached  110  mg/L,  the  concentration  in  Lindsey  Slough  near  Cache 
Slough  was  only  33  mg/L.  This  suggests  that  in  this  particular  Instance,  the 
high  chlorides  at  the  Vallejo  pumping  plant  were  not  due  to  intrusion  of  bay 
waters.  The  seasonal  pattern  of  chloride  in  Cache  Slough  at  the  Vallejo  pump¬ 
ing  plant  differs  from  seasonal  patterns  of  Bay  salinity  intrusion  and  this 
tends  to  refute  the  possibility  that  bay  water  intrusion  is  the  source. 
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The  report  used  information  from  persons  familiar  with  agricultural  practices 
in  the  Ulatis  Creek  watershed,  which  drains  to  Cache  Slough,  who  were 
interviewed  regarding  possible  sources  of  chloride.  The  interviews  indicated 
that  very  little  nloride  was  included  in  the  chemicals  and  fertilizers  being 
applied  to  cro^  and  soils;  therefore,  it  was  not  likely  that  these  applica¬ 
tions  were  producing  the  high  chloride  levels  at  the  Vallejo  pumping  plant. 

It  is  quite  possible,  however,  that  agricultural  practices  in  the  watershed 
are  important  in  determining  the  seasonal  pattern  of  high  chloride  levels  that 
occur  in  Cache  Slough. 

Since  little  of  the  diverted  water  is  wasted,  most  of  the  salts  dissolved  in 
the  water  are  left  in  the  irrigated  soils  as  evapotranspiration  occurs.  The 
excess  salts  are  then  leached  from  the  soil  by  fall  and  winter  rains  and  are 
transported  to  Cache  Slough  in  the  resulting  runoff.  If  the  irrigation  water 
used  by  the  two  irrigation  districts  weic  high  in  chlorides,  then  the  leaching 
of  accumulated  salts  would  explain  the  high  chloride  concentration  in  Cache 
Slough  in  the  winter . 

The  report  studied  two  waste  treatment  plants  found  to  be  discharging  to 
streams  or  lands  tributary  to  Cache  Slough: 

°  The  City  of  Vacaville  Easterly  Sewage  Treatment  Plant  in  Elmira. 

°  The  plant  for  the  industrial  complex  northeast  of  Vacaville. 

Both  plants  serve  the  food -processing  industry  and  these  processors  may  be 
contributing  chlorides  to  streams  in  the  watershed.  Since  this  study  was 
conducted  during  the  winter,  the  onion  dehydrator  in  Vacaville  was  not  operat¬ 
ing;  therefore,  no  information  was  obtained  about  the  quantities  of  chloride 
that  it  may  contribute.  The  Elmira  plant  capacity  is  being  increased,  and 
treatment  is  being  improved.  The  Elmira  plant  is  treating  19  to  23  megalitres 
(5  to  6  million  gallons)  per  day,  which  is  about  10  times  the  normal  discharge 
of  the  plant  at  the  industrial  tract.  Because  of  this  difference  in  quantity 
of  waste  water  handled  by  the  two  plants,  study  was  concentrated  on  the  City 
of  Vacaville  Easterly  Sewage  Treatment  Plant.  To  determine  the  amount  of 
chloride  content  in  the  Vacaville  sewage,  two  work  phases  were  conducted: 

°  Samples  of  the  influent  and  the  effluent  were  collected  at  the  sewage 
treatment  plant  and  analyzed  for  mineral  content. 

°  An  electrical  conductivity  (EC)  recorder  was  installed  to  measure  EC  of  the 
influent . 

Using  data  from  the  work  phases  and  by  evaluating  Cache  Slough  hydraulic 
conditions,  it  was  determined  that  the  City  of  Vacaville  Easterly  Sewage 
Treatment  Plant  effluent  is  probably  the  cause  of  the  increase  in  chloride 
concentration  in  Cache  Slough  at  the  Vallejo  pumping  plant.  However,  there 
must  be  a  loss  of  chlorides  in  the  basin  other  than  what  is  pumped  by  the  City 
of  Vallejo.  The  mean  yearly  chloride  concentration  in  Lindsey  Slough  for  the 
13  years  (1953  through  1965)  is  14.2  mg/L.  Conservatively,  the  mean  annual 
chloride  concentration  in  Lindsey  Slough  could  now  be  20  mg/L.  With  the 
assumption  that  Cache  Slough  chloride  concentration  would  be  similar  to 
Lindsey  Slough's  if  the  Easterly  Sewage  Treatment  Plant  did  not  exist,  then 
the  mean  annual  Increase  in  chloride  concentration  caused  by  the  plant  for  the 
years  1974  through  1980  would  be  about  35.6  mg/L  (55.6  mg/L  minus  20  mg/L). 


These  values,  as  well  as  historical  Cache  Slough  chloride  concentrations,  have 
been  within  drinking  water  requirements. 

To  improve  Cache  Slough  quality  in  the  future,  alternative  operations  for  the 
City  of  Vacaville  effluent  discharges  were  investigated.  Under  the  preferred 
method  of  operation,  the  City  of  Vacaville  would  construct  3  miles  of  pipeline 
from  its  present  plant  and  discharge  its  effluent  into  Barker  Slough  drainage. 
This  would  be  much  less  expensive  than  advanced  waste  treatment  of  the  sewage. 
However,  the  chlorides  from  the  effluent  would  be  discharged  into  Lindsey 
Slough  via  Barker  Slough,  a  tributary,  and  the  mean  annual  chloride  concentra¬ 
tion  in  Lindsey  Slough  would  increase  considerably  with  the  sewage  treatment 
plant  at  30.3  megalitres  (8  million  gallons)  per  day  capacity.  The  mean 
annual  chloride  concentration  in  Cache  Slough  would  be  in  the  20-30  mg/L 
range.  This  operation  would  be  a  complete  reversal  of  what  now  exists. 

The  City  of  Vacaville  is  agreeable  to  this  operation  and  speculation  is  that 
the  City  of  Vallejo  would  be  also.  The  City  of  Vacaville  could  get  by  with 
the  least  costly  alternative  for  compliance  with  Discharge  Requirement 
Order  78-131  and  the  City  of  Vallejo  would  experience  a  better  quality  of 
water,  since  sewage  effluent  from  the  Easterly  Sewage  Treatment  Plant  would  no 
longer  be  discharged  into  the  Cache  Slough  drainage. 

Solano  Irrigation  District  and  Maine  Prairie  Irrigation  District  presently  use 
the  effluent  that  is  discharged  into  Alamo  Creek  by  the  treatment  plant. 
Section  1211,  Article  1.5,  Chapter  1  of  Part  2  of  Division  2  of  the  Water  Code 
states : 

"Prior  to  making  any  change  in  the  point  of  discharge,  place  of  use,  or 
purpose  of  use  of  treated  waste  water,  the  owner  of  any  waste  water 
treatment  plant  shall  obtain  approval  of  the  board  for  any  such  change. 
The  board  shall  review  such  changes  pursuant  to  provisions  of  Chapter  10 
(commencing  with  Section  1700)  of  Part  2  of  Division  2.” 

The  "board"  is  the  State  Water  Resources  Control  Board,  and  the  City  of 
Vacaville  would  have  to  comply  with  this  requirement  before  changing  the  point 
of  discharge  for  the  Easterly  Sewage  Treatment  Plant. 


Response  9 


As  indicated  in  the  Draft  ES/EIR  (page  C-19),  the  general  hydraulic  character¬ 
istics  of  Lindsey  and  Cache  Slough  differ  only  slightly.  Cache  Slough,  which 
has  a  lower  water  quality  than  Lindsey  Slough,  experiences  more  substantial 
flood  and  ebb  flows  due  to  greater  agricultural  and  domestic  use  of  slough 
water,  upstream  waste  water  disposal,  evaporation,  and  ground  water  seepage. 


The  selection  of  Route  1  with  an  intake  at  Cache  Slough  as  the  preferred 
alignment  was  based  on  a  number  of  important  factors,  including  the  possibil¬ 
ity  of  joint  dredging  maintenance  and  water  quality  monitoring  responsibility 
with  the  adjacent  City  of  Vallejo’s  diversion  and  the  avoidance  of  a  conflict 
with  the  City  of  Vacaville's  intention  to  relocate  their  upstream  waste  water 
disposal  to  Barker  Slough,  a  tributary  to  Lindsey  Slough.  The  removal  of  this 
waste  water  discharge  from  Ulatis  Creek  will  substantially  improve  water 
quality  in  Cache  Slough,  making  it  a  more  logical  choice  for  the  North  Bay 
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Aqueduct  intake  location.  (Relationships  between  the  waste  water  discharge 
and  Cache  Slough  water  quality  at  the  proposed  North  Bay  Aqueduct  intake  were 
investigated  in  a  recent  DWR  study.  See  Response  8.) 


Response  10 

Comment  noted.  Permits  required  by  The  Reclamation  Board  will  be  obtained 
before  any  construction  begins. 


Response  11 


The  aqueduct  pumping  plant  and  intake  structure  will  not  be  located  in  the 
channel,  nor  will  flows  induced  by  pumping  be  of  sufficient  strength  to 
adversely  affect  navigation  and  boating  safety  in  Cache  Slough.  To  the  extent 
that  dredging  of  the  slough  near  the  intake  would  be  required,  the  project 
could  benefit  navigation  in  adjacent  slough  waters.  Applicable  State  and 
Federal  requirements  for  placement  of  waterway  markers  will  be  satisfied. 

(See  Response  1A  to  comment  letter  from  U.  S.  Coast  Guard.) 


Commenting  Entity:  California  Department  of  Transportation 

August  10,  1981 


Response  1 

The  Department  of  Water  Resources  and  the  Department  of  Transportation  are 
coordinating  planning  to  avoid  conflicts  between  aqueduct  construction  and 
completion  of  the  Fairfield  State  Highway  12  bypass  and  Interstate  80 
interchange.  Representatives  of  Department  of  Transportation,  the  city  of 
Fairfield,  and  DWR  met  on  January  15,  1982,  to  review  the  latest  plans  for  the 
bypass  and  interchange.  DWR  met  again  with  the  Department  of  Transportation 
on  February  4,  1982,  to  discuss  this  matter.  Some  identified  alternative 
locations  of  the  interchange  could  interfere  with  a  section  of  the  North  Bay 
Aqueduct  Route  1  alignment  and  Phase  II  of  the  city  of  Fairfield 's  proposed 
linear  park  system.  If  it  were  necessary  to  compensate  for  this  interchange, 
a  section  of  the  aqueduct  and  linear  park  system  alignment  along  the  existing 
railroad  right  of  way  from  a  location  2,000  feet  east  of  Abernathy  Road 
westerly  to  Russell  Road  would  have  to  be  moved  up  to  600  feet  in  a  northerly 
direction.  The  aqueduct  would  require  80  feet  of  construction  right  of  way 
through  some  orchards  and  vineyards .  The  permanent  right  of  way  will  be 
40  feet  wide.  About  370  trees  and  800  feet  of  vineyard  would  be  affected.  In 
addition,  the  existing  right  of  way  for  Phase  II  of  Fairfield 's  linear  park 
system  may  not  be  adequate  to  provide  the  necessary  construction  requirement 
for  the  North  Bay  Aqueduct  for  a  distance  of  about  2,000  feet  along  the 
existing  railroad  right  of  way,  extending  westward  from  Russell  Road.  If  the 
North  Bay  Aqueduct  construction  requires  some  additional  right  of  way,  this 
could  affect  about  200  to  400  additional  orchard  trees. 
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Impacts  to  the  proposed  linear  park  system  have  been  discussed  in  Section 
6. 1.1. 2  (p.  131)  and  Section  6.3  (p.  146).  The  additional  impacts  provided 
with  this  comment  letter  have  been  added  to  the  Final  ES/EIR.  (See  Section  3, 
Corrections  and  Additions,  section  6. 1.1. 2.)  As  stated  in  Section  6. 1.1. 2. 5, 
Department  of  Water  Resources  plans  call  for  mitigation  of  any  adverse  effects 
on  the  linear  park  project.  The  Department  will  properly  restore  any 
disrupted  segment  of  the  park  and  extend  the  linear  park  bikeway  over  some  of 
the  railroad  right  of  way  segments  of  Route  1  (Section  6. 1.1. 5,  p.  134).  The 
Department  of  Water  Resources  and  Fairfield  are  discussing  ways  to  minimize 
disruption  of  the  completed  linear  park  segments  and  to  coordinate 
construction  of  new  segments.  The  Department  will  cooperate  with  the  City  of 
Fairfield  to  eliminate  disruption  or  loss  of  taxpayers'  funds  for  construction 
of  Phase  II  of  their  linear  park  system. 


Response  3 

Comments  noted.  The  Department  of  Water  Resources  will  apply  for  an 
encroachment  permit  with  the  Department  ol  Transportation.  (See  also 
Responses  1  and  2  to  comment  letter  from  u.  S.  department  of 
Transportation . ) 


Commenting  Entity:  California  Regional  Water  Quality  Control  Board 

July  17,  1981 


Response  1 

As  a  result  of  comments  received  on  the  Draft  ES/EIR  and  discussions  with  the 
local  water  contractors,  the  Route  1  alignment  with  a  Cache  Slough  intake  has 
been  selected  as  the  preferred  North  Bay  Aqueduct  alignment . 


Commenting  Entity:  California  Department  of  Parks  and  Recreation 

August  17,  1981 


Response  1 


As  a  result  of  comments  received  on  the  Draft  ES/EIR  and  discussions  with 
local  water  agency  representatives.  Route  1  has  been  selected  as  the  preferred 
North  Bay  Aqueduct  alignment . 


Comments  noted.  The  Department  of  Water  Resources  will  work  closely  with  the 
Department  of  Parks  and  Recreation  during  project  development  and  operation. 


Commenting  Entity;  California  Department  of  Parks  and  Recreation 

September  11,  1981 


Response  1 


Route  1  Modified  has  been  dropped  from  consideration  as  a  route  for  the  North 
Bay  Aqueduct . 


Commenting  Entity:  University  of  California 
Natural  Land  and  Water  Reserves  System 
August  12,  1981 


Response  1 


Comments  noted.  As  a  result  of  comments  received  on  the  Draft  ES/EIR  and 
discussions  with  local  water  agency  representatives.  Route  1  has  been  selected 
as  the  preferred  North  Bay  Aqueduct  alignment. 


Response  2 

The  biological  sensitivity  of  areas  along  the  proposed  Route  2/2A  alignment 
has  been  addressed  in  the  Draft  ES/EIR  (p.  152,  Section  6. 4. 4  and  6.4.6). 
Stringent  mitigation  measures  such  as  additional  land  placed  in  protected 
status  and  fenced,  strict  limitations  on  construction,  mitigation  lands 
nominated  for  national  landmark  status,  and  a  portion  of  Calhoun  Cut  rehabil¬ 
itated  as  a  riparian  habitat  would  be  considered  if  these  alternatives  were  to 
be  constructed. 


Commenting  Entity;  Office  of  Historic  Preservation 
September  22,  1981 


Response  1 

A  cultural  resources  evaluation  of  the  North  Bay  Aqueduct  alignment  alterna¬ 
tives,  including  a  field  investigation  of  Routes  1,  4,  and  6,  was  prepared  in 
August  1980  and  included  in  the  Draft  ES/EIR  as  Appendix  E.  In  addition,  a 
recent  subsurface  archaeologic  investigation  was  conducted  for  site  CA-Sol-268 
near  Cordelia  along  the  Route  1  alignment  to  determine  the  significance  of  the 
site.  The  findings  of  this  investigation,  developed  in  consultation  with  Nick 
Del  Cioppo  and  discussed  with  Mike  Rondeau,  both  of  the  State  Historic 
Preservation  Office  in  Sacramento,  are  included  in  Appendix  IV  of  the  Final 
ES/EIR.  (See  Response  3  to  the  comment  letter  from  the  U.  S.  Department  of 
che  Interior.) 


Commenting  Entity:  Yolo-Solano  Ait  Pollution  Control  District 

August  3,  1981 

Response  1 

Corrections  made.  See  Section  3. 

Response  2 

Corrections  made.  See  Section  3. 


Response  3 


Pacific  Gas  and  Electric  Company  has  postponed  indefinitely  any  development  of 
a  power  plant  at  the  Collinsville  site.  No  evaluations  have  been  completed  to 
determine  the  effects  of  this  plant  on  the  aquatic  environment.  No  active 
planning  is  being  conducted  for  this  plant. 
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HAPA  COUNTY 


Ool’Kt  En^n**' 


Lddl. 


FLOOD  CONTROL  AND  WATER 
CONSERVATION  DISTRICT 


August  11,  i  98  1 


buntlcmcn 


The  purpose  ot  this  Letter  is  to  offer  coomen'  S  on  the 
Urafr  Environmental  State.iient/Environmental  Impact  Report-North 
Bay  Aqatluot  (Phase  II  Facilities)  Solano  County,  California  dated 
•Juno  19.1  and  to  state  the  position  of  the  Board  of  Supervisor!,  of 
this  l'  strict  on  the  project. 

The  main  coi  oi  'Rapa,  anti  the  agencies  tnat  subcontract 

for  State  Water  project  water  from  uc,  is  sufficient  quantity  cf  good 
quality  water  at  the  most  reasonable  price.  Napa  must  have  the  North 
Bay  Aqueduct  completed  in  order  to  meet  its  water  committments  to  its 
subcontractors  and  will  insist  that  DWR  meet  its  commi-.fcr-ents  to 
Napa  for  that  water. 

Recent  meat  *.11,.  with  ,;olano  and  its  subcontractors  '  >r  Stat*- 
Water  Project  water  m-ti-atc  that,  for  a  numb*  r  o»  reason-.,  i :  will 
b"  to  the  idvantag-:  of  ’ap  and  Solano  an’  th*  ir  -oc  •  t  *ct  o  'or 
iitate  Have*:  Proj-rct  m.  vO  mutually  uppoxt  .onst i u-  >  .«-  ■  e 

Napa  i9  willing  to  join  in  this  rupport,  but  with  the  under¬ 
standing  that,  througn  an  arrangement  where  those  contractors  bene¬ 
fiting  by  the  Alternate  I  alignment  "make  whole"  the  other  contractors, 
water  will  be  delivered  at  Cordelia  to  Napa  and  Benicia  for  no  mere 
cost  than  would  have  been  the  case  if  alternate  alignment  No.  2  had 
been  constructed.  The  costs  assigned  to  alternate  No.  ^  are  to  in¬ 
clude  environmental  mitigation  costs  which  v/ill  be  negotiated  by  Napa 
and  Solano  and  their  subcontractors. 

We  have  however,  reviewed  this  ES/EIR  and  have  reached  the 
conclusion  that  Alternative  Alignment  Route  1  should  he  included  with 
Routes  1  and  4  as  a  "preferred"  alternato  for  the  construction  of 
the  North  Bay  Aqueduct,  Phase  II.  This  conclusion  is  based  on  the 
following: 
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3,000  acre  purchase  of  *ec*.pt-nsat  ior<  acreage 
by  tr.e  State  Par*s  and  Recreation  department 
for  adverse  impacts  on  the  Jepson  Prarie  by 
absolutely  rediculous,  particularly  since  th. 
men t  (See  Section  2. 2. 5.1)  has  no  "permit  or 
authority  over  tne  North  Bay  Aqueduct  projec 
requested  "mitigation"  amounts  tc  almost  100 
ion  which  is  mighty  high  powered  blaCKmax  1  ( 

6.4 .  It:  . 


st  lp 
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ute.ry 
pret*. ' 


we  now  spear  ! 
states  in  part ;  "Routes 
port  because-  cf  the  sigr 
associated  tart-  ar.d  end. 
of  Calhoun  Cut  as  a  ’nut 
the  extensive  amount  of 


pet  1  f  1  v  al  ly  tc  Section  6.5.2  of  the  repr.r 
2  and  2 A  art-  -.ot  considered  further  ir.  tr. 
liicur.*.  implications  or.  the  Jepson  f-iane 
r.aeted  species;  ,  conflicts  with  th*,  desi 
ural  area"  in  t..c  prop.-,-:.*--!  Slat*-  Waters. 1; 


construct  additional  access  roads  and,  for  Route  2  only,  the  en¬ 
croachment  of  farmland  and  need  to  construct  an  additional  pumping  plant 
south  of  Travis  AFB " . 

Bl.  We  do  not  believe  that  "significant  'mplications  on  the 

Jepson  Prarie  land  associated  rate  and  endangered  species  1 
has  been  shown,  in  face  Section  6. 1.1. 1.8  indicates  that 
test  borings  along  Route  3  have  indicated  that  vernal 
pools  would  probably  not  be  affected  and  Section  6. 1.1. 1.1 
indicates  that  most  r aye  and  endangered  species  are 
associated  with  vernal  pools. 

B2 .  It  seems  ludicrous  that  Calhoun  Cut,  a  man  made  feat.  ■» 
is  proposed  as  a  "natural  area’  in  the  State  Water vj. 

Plan-  We  would  hate  to  think  of  the  EIR  required  if 
such  d  facility  were  porposed  today.  In  any  event.  ;* 
appears  that  any  "conflict"  with  Calhoun  Cut  being 
designated  a  "natural  area"  would  be  temporary.  Oalh-ur. 
Cut,  by  the  way,  has  been  the  designated  location  f<» 
a  North  Bay  Aqueduct,  II  W.»: .  1  inr.iRe  since  1 1» 

early  19C0*!,  when  Napa  ai*d  ‘Mann  i<e(v>i>*  S*  .*te  Wa**-* 

Froj-  '.t  c.i.i  mi  l*»rs. 


B3 .  Since  the  cost  of  dredging  and  disposal  is  included  in 
construction  cost  estimates  for  Route  2,  it  seem*  that 
it  has  been  taken  into  account.  Land  disposal  *.f  dredge 
spoil  it  common  throughout  the  delta,  the  State,  t n» 

Nation  and  the  world  and  should  not  be  an  injunv-*.-:! 
able  problem  whether  or  hot  land  acquis  it  »i«i,  toi  «...  • 
disposal  is  necessAry. 

B4.  We  are  not  sure  what  is  meant  by  "additional  a*  teas  1  .a.i*  • 
for  Routes  2  and  2A,  but  since  they  are  shorter  r 
than  the  others  it  seem*  that  the  reverse  may  le  •  r  .,* 
Access  reads  in  agr  1  ou  1 1  ur  a i  areas  ai«  c<rtt*a-..r.  11  :  • 
no*  create  a;.y  major  problem*. 

B^>-  Se'ti'*n  6. 1.1. 1.4  indicate*  *hat  the  "moie  sigmf»  a»t 
stretches  of  prime  agricult  ml  soils*  are  the  easter- 
and  western  portions  of  Route  ]  and  all  of  the  other 
Routes  west  of  Suisun  City,  which  would  indicate  that 
encroachment  of  farmland  by  Route  2  would  not  be  in  j-i  iiw 
agricultural  soil. 

B«-  Since,  even  with  ‘an  additional  pumping  plant  sou*h  of 
Travis.",  Route  2  uses  less  enerqy  than  any  other  Route 
and  has  a  much  less  maintenance  and  operation  rou  s  and 
the  pumping  station  would  only  occupy  about  an  a.  re  of 
land  it  doer,  not  seem  a  likely  reason  for  not  ror.sider  mg 
Routt-  2  . 

All  of  the  above  seems  reason  enough  to  include  Alternate 
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Central  Dut'-v.  t,  3261  ■-  St  1 1 
Wranvnt.i  .  Cat  I  form  a  9 Sb‘ t 


luOject  .omnents  on  E  !  R.  of  N.B.A  .  k’nase  2 

■  ho  Aj'*?>'icar  Canyon  County  Water  District  ii  nut  in  opposition  to  tne  •.  j’.  - 
cow  ot  i  meet  mg  he'd  on  August  10  in  Fairfield  b*  Solano  and  Napa  CoVivs' 
staf*  wm  »t  st  >f  me  s-b-i.  )ntractors  in  attendance  At  this  meet  nr)  it  was 
basically  agreed  mat  all  entities  would  Support  alignment  No.  1,  under  tnt 
ionvepc  that  Napa  Ccunty  and  its  sub-contractcrs  would  be  Held  harmless  of 
costs  over  and  above  the  construftion  and  operation  of  alignment  No  2 

However,  we  share  Napa  County  flood  Controls  opinion  tnat  mitigation  iwavjre: 
requested  by  the  State  Parks  and  Recreation  Department  are  ridiculous  and 
totally  unjustifiable  It  should  be  borne  in  mod  that  the  project  is  caved 
on  the  neeJ  of  the  people  and  not  some  fancy  idea  of  a  special  interest  group 


tne  *01  lowing  factors. 


i  our  support  for  align 


1.  Tnat  the  Quantity  of  our  current  -ater  rights  contract  will  net  te 
reduced. 

?.  That  before  a  ratio  of  cost  factors  between  align.  *1  and  »2  is  cal¬ 
culated: 

a  only  acceptable  mitigation  neasures  are  included  in  the  cost  of 

al i gn  *2  and 


August  l*!,  1921 


Wa y'r  ‘■‘utmost  )p 

nef,  .entral  District. 

ate  Jepartrent  u?  Water  Resources 

Box  tbCORH 

i  ■  r.je ent  o ,  CA.  '.*5810 

vr .  wacPostie  Re:  North  Bay  Aqueduct  Draft  E.S./E.I.R. 

I  a-  writing  to  submit  the  comments  by  the  City  of  Napa  to  thp  draft  E.S./ 

1  -r,  t  dated  June  19B1 ,  for  the  North  Bay  Aqueduct  Phase  II  facilities, 

St* i tinted  with  your  letter  of  June  26.  1981.  This  draft  report  was  considered 
'  t»e  !. 'tv  Council  of  the  City  of  Napa  at  their  meeting  on  Auqust  A,  1981, 

'd  Tory  aumon/ed  the  following  connents: 

Aqueduct  •./ j*  Tne  City  of  Napa  supports  the  concept  of  a  combined  program 
o?  conservation,  reclamation  and  construction  of  the  Nortn  Bay  Aque- 
.  •,  >**■-.(.  II.  Tne  City  believes  that  it  will  require  this  combined  program 
»or  the  water  needs  of  our  Citizens  in  the  future,  [n  particular, 
a*  City  will  need  all  of  the  water  it  has  contracted  and  committed 

f  ;  acre  feet,  ma»imuir  entitlement)  from  the  North  Bay  Aqueduct  Com- 

red  w’n  the  ntner  water  users  in  Napa  County  that  will  need  N.B.A.  water, 
i*.  ef.»a*r'.  t'  U*1  full  contract  quantity  for  Napa  County,  25,000  acre  feet. 

’  *-,r»  ,  -.ted  teat  the  Phase  II  N.F.A.  facilities  be  sited  to 

‘u:  ('r'.'-iif  quantity,  26,01)0  aim  »eet  for  liapa  County  users. 

1  .  *  1 t inn  As  you  know,  the  City  of  Napa  has  been  receiving 

v ■ rt ua 1 1 y  a  cortinuous  supply  of  water  from  Phase  I  of  the  N.B.A. 

"<■  ;  This  has  been  made  possible  by  an  interim  arrangement  to  receive 

;<■>  •  r  ■  '■  5  a  no  '  f»u"ty  via  the  Putah  Nouth  Canal.  This  water  supply  from 
i-  N  !•.  a  nas  berorne  a  permanent,  essential  part  of  the  City  of  Napa  water 
stem,  v*;'  th*?  tne  City  must  have  a  continuous  water  supply  from  the  N.B.A. 
stem.  Uj-.ently  the  extent  of  the  time  that  Solano  County  wilt  be  willing 
■rw.vnue  the  interim  supply  to  Phase  !  of  the  N.B.A.  has  become  questionable. 

*■/  advised  Napa  County  that  Solano's  water  needs  from  the  Berryp-.sa  pro- 
■  *  !>■  jrowlng  and  that  they  need  the  interim  water  now  being  supplied  to 
la  >'  ’  y  Twg*.  it  is  extremely  important  to  the  City  of  Napa  and  other 
ta  wa ' *■  r  user*,  mat  the  N.B.A.  Phase  II  facilities  be  completed  at  the  earliest 
ss-t.1"  in-  fit./  of  Napa  requests  that  the  N.B.A.  Phase  II  project  be 

ped' t i‘*t  by  tr<  Tn-cartmv-r.t  of  Water  Resources  for  delivery  of  water  by 


Mr.  wayne  MacRostie  faq«- 

August  10.  1981 

3.  Water  Quality:  The  City  of  Na:a  considers  the  matter  of  the  quality  c* 

TKe  Water  supply  to  be  received  fro1-  the  Delta  to  be  the  single  most 
important  consideration.  While  full  ano  complete  treatment  of  all  water  re¬ 
ceived  will  be  performed  by  the  City  "nor  to  delivery  of  the  water  to  our 
consumers,  the  extent  of  treatment  that  can  be  economically  provided  is  limited. 
In  particular  the  matter  of  the  total  dissolved  solids  content  and  the  concen. 
tration  of  particular  mineral  constituents  can  be  critical  and  seriously  affect 
the  end  product  receivec  by  the  consumer.  At  the  public  hearing  held  on  Jy*y  29, 
1981,  m  Fairfield.  1  received  a  copy  of  me  DWR  report  entitled,  "Investigation 
of  Cause  of  Increase  in  Chloride  Concentration  at  Proposed  North  Bay  AqjeduCt 
Intake  in  Cache  Siouqh.'  This  report  is  extreme'*  alarming  in  its  project ’Cr« 
of  future  chloride  concentrations  at  the  :ac*e  Slouqi  intake  n  one  instance, 
or  at  the  Lindsey  Slough  intake  in  ;rp  other  instance  'he  higher  level  o* 
concentration  projected  is  unacceptable  to  me  City  o*  Napa.  It  is  absolutely 
essentia)  that  the  location  c*‘  water  suprTy  intakes)  and  me  location  o'  waste 
treatment  facility  discharges  be  coordinated  so  that  me  water  supply  intake 
for  the  N  B.A.  Phase  II  receives  the  best  quality  water  available  in  this  area 
of  the  Delta.  The  City  believes  that  this  is  the  most  critical  factor  involved 
tn  this  entire  matter,  we  very  earnestly  request  the  Department  of  Water 
Resources  to  plan  the  final  intake  location  decision  extremely  carefully  so  as 
to  insure  a  permanent  supply  of  the  highest  quality  water  available  for  the 
North  Bay  Aqueduct. 

4.  Cost .  As  the  City  of  Napa  is  the  largest  user  of  N.B.A.  water  in  Napa 

County  we  are  very  concerned  about  the  cost  of  the  NBA  Phase  II 
facility.  As  the  full  cost  of  this  'acil'ty  is  to  be  repaid  the  State  by  all 
of  the  water  users,  cost  »s  extremely  important  to  all  local  agencies  and  their 
water  customers  who  through  their  water  bills  will  actually  pay  for  the  N.E  A 
The  D.W.R.  is  urged  to  minimize  the  cost  of  this  facility  while  insuring  good 
water  quality  and  well  constructed,  permanent  facilities.  The  annual  cost  o? 
operation,  power  rpgui re-vUs  and  maintenance  are  equally  as  important  a<  thr 
cost  of  construction,  and  mere  should  be  careful  planning  to  insure  the  lowest 
possible  annual  cost  situation. 

Very  truly  yours, 

A#X*-  (0 

J  John  w.  Lindblad,  P.f. 

■  PUBLIC  WORhS  DIRECTOR 


City  Manager 
City  .  1  »■  r v 

Assistant  i*ty  Imjw 
Mr.  Harry  Hamilton 
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CITY  OP  VALLIJO 


r,  Ccrps  i  Lr. 


»..  wishes  ?■  "J*r  kn-jwr;  *q  the  Department  cf  Water 
••  *.*■..»•  Xi.tv  S'..  I  tot  the  Aqueduct  is  definitely 
f  .;vvr  the  ther  route  being  considered.  We  feel  that 
•>:  ii.tjue  a*  Cache  is  a  benefit  to  our  facility  at  that 
hi  sevval  reasons.  The  many  coranon  maintenance  tasks 
Lc  loi-'.tly  .and  led  and  be  more  easily  accomplished. 

ith  the  intake  at  Cache,  Vacaville  would  be  able  to  use 
outlets  than  Cache  fot  its  sanitary  facilities,  which  has 
woiy  tor  both  entities. 


ERWIN  J.  FOLLAND 
Water  Superintendent 


Director  oi  Public  Works 


T.’.an*  _ij  for  t:.»-  op{*ortur. ity  to  ciiwcr.t  or.  this  craft  LIf/l>k. 

Our  area  of  concern  with  this  project  is  its  «•<:«•<  t  of.  wa*  r 
quality  ir.  the  SacraTitr.to-Sar.  Joaq-ir.  Delta  i  p«- .' :  f  1 a  1  -  y  •  r.e  r<- 
laticr.ship  of  increases  water  Civersir.r.s  t  :>  salt  water  ir.tr.sr.r 
frorr.  Sar.  Francisco  bay. 

In  Section  6. 1.2. 1.1  of  the  draft  E1R/E1S  it  is  stated  tr.at  “Tr.e 
maximum  proposed  diversion  cf  lil>  cfs....  would  have  r.i,  siqr.i- 
ficar.t  effect  on  net  Delta  outflow.  The  water  diverted  wo-id  c  .r». 
from  high,  excess  flows...." 

It  appears  that  these-  proposed  facilities  could  potent  rail/  be 
used  to  divert  water  from  the  Delta  during  other  than  excc-ts  f.-. 
penods.  Political  pressure  for  suer,  diversions  riqr.t  arise  C  - :  - 
ina  periods  of  widespread  water  shortage  when  Delta  f.cwr  ir,  ex¬ 
cess  of  those  needed  to  repci  salt  water  ir  tr-sior.  d  t::.r, 

and  water  is  not  available  from  other  sources. 

We  f«.el  tr.at  the  final  EIS/E.IR  snculd  address  the  post l tic  effects 
i  diversion  of  up  tc  1 1 S  cfs  by  the  North  Bay  Aqueduct  luring 
periods  -f  low  flows.  It  she. Id  aisc  address  safeguard!  which 
could  be  instituted  tc  protect  Delta  water  qualit>  fror  oeara- 
datirr.  as  a  result  of  this  project  under  ail  ci rcunstar.ces . 

Very  trulj  yours. 


.  '•.V  ■ 

loRDCN  t.  *:<:*! 

Planner 


Fairfield  Suisun  Sewer  District 


Farfirid  Sumn  Se~v 


\  b-3.1-3.  Threatened  and  Endangered  Siecie* 


The  results  of  the  sunmy  on  threatened  ar.d  endangered  species  .Appendix  L. 
3  should  be  presented  lr,  this  scctior.  for  clarity,  In  parti  cular  the  fellow:-, 
statements : 


The  Fairfield  Suisun  Sewer  District  appreciates  the  opportinlty  to  review  the 
Draft  F.  S/E  JR  for  'he  North  Bay  Aqueduct  Phase  II  facilities.  The  followin'] 
eominents  are  presented  for  your  consideration: 

settlor.  J  u.J.l.  Water  Conservation 

The  District  totally  disagrees  with  the  assvmgitlon  that  a  reasonably  intensive 
promotional  campaign  will  haw*  the  same  effect  as  a  drought  on  public  acceptance 
of  water  conservation  devices.  The  uncertainty  associated  with  the  duration 
of  a  drought  influences  » Jsa tantla 1 ly  the  receptiveness  of  the  ptfelic  toward 
conservation  measures.  During  the  1976-1977  drou^it ,  conservation  was  the 
only  available  solution  to  an  actual  water  shortage.  Limiting  the  total  water 
•  •■4>ply  for  Solano  and  Napa  Counties  to  the  existing  resources  by  delaying 
construction  or  reducing  the  else  of  the  North  Bay  Aqueduct  would  expose  the 
residents  to  extreme  hardship  during  a  drought  year,  If  the  buffer  capacity  of 
conservation  has  been  previously  exhausted. 

The  proposed  conservation  plan  requires  the  installation  of  devices  to  reduce 
the  voluem  of  weter  for  flushing  toilets.  Host  new  hoaee  in  the  Fairfield- 
S ui sun- Cord# U a  area  have  low  volume  toilets.  The  old  toilets  ware  not 
desired  to  operate  on  low  volumes  and  consequently,  reducing  the  voluem  will 
result  in  repeated  flushing  and  increased  water  use.  Host  of  the  older  house 
laterals  were  installed  on  very  flat  slopes j  consequently ,  plugging  of  house 
laterals  and  smaller  collection  eewers  would  Increase  s ti>e tan ti ally .  In  addition, 
based  on  past  experience,  reducing  the  volume  of  wastewater  will  require  the 
Sewer  District  to  hire  e  three-man  craw  to  flush  the  sewers  during  the  nmer 
months  to  prevent  health  and  odor  problems.  The  downtown  areas  of  Fairfield 
and  Suisun  City  would  be  the  most  seriously  i^acted.  The  additional  water 
capacity  that  can  be  provided  by  conservation  measures  should  be  reserved  ee 
a  buffer  to  be  utilised  in  severe  drought  yean. 


'Suitable  habitat  for  the  othe  i  species  of  plants  is  net  c .ose  enough 
tc  the  alignments  to  warrant  any  special  consideration  during  construe*  icr. 

Of  the  animal  species,  no  suitable  saltmarth  habitat  exists  aloha  the 
aligneients  for  the  saltmarsh  harvest  me  use  Habitat  for  the  de,ta 
green  groisid  beetle  has  been  precisely  delineated  by  recent  investi¬ 
gation  and  is  not  crossed  by  either  alignment.  The  giant  garter  snake 
requires  permanent  fresh  water.  The  only  possible  sites  satisfying 
this  requirement  occurs  at  the  intakes  at  Lindsey  and  Cache  Sloughs. 

Ifrilass  the  construction  and  operation  of  the  aqueduct  affects  the 
pe  rerun  all  ty  of  these  water  bodies,  the  habitat  would  prcfeatly  not  be 
affected.  * 

The  reoent  observation  of  the  black  rail  should  be  Ascribed  in  detail.  It 
a  is  our  understanding  that  the  observation  was  an  audible  one  and  not  m\  actual 
^  sighting.  Also,  the  actual  distan<*  the  bladi  rail  is  from  any  of  the  NBA 
augments  should  be  noted. 


Very  truly  yours, 


‘^TdxxryJta. 


Bor, aid  A.  Tsugita 


cc:  Nr.  David  Balmer.  Coieity  Administrator 
Solano  County 
Mr.  Ben  Huber,  President 

Fai  rf  leld-Suisixi  Sewer  District-Board  of  Directors 
Mr.  Charles  Long.  District  Financial  Manager 
Fai  rf  leld-Suisim  Sewer  District  EmcuUvt  Committee 


droughts.  Fji  t.nermci «  .  pwp-ietiur  estimates  at*  r.  t  precis*-  'i 
of  future  rate*  s:  wate:  jse  Here  4„air  .  :‘e  fwl.  capacity  *r 
r*i>:«  a  quantities  shouiv-  i.e  rr.'»:.-ri  a*  »  g-erar.ie*  »*»;*.«  -r 
population  increases  and  increase*  a::  tr.<  rate  cl  w».,*r  use . 

That*  is  a  ecus ides  able  c  is.- ussl  vr  4!  wattevatet  ie..am4ticr  .1 
"new  w«tei  ‘.«glr.-.ing  or.  page  31,  \r.*.c-  :  .  o?  *.  «  1 

some  '.lOO  acre  tcrl  ct  wastvwalr:  •  1  or  the  Fair!**.:  I  ii..* 
tv  Solano  Irrigation  MittUt  to:  irrigat;:*-  ct  t.i:  tc,pa  -r.ir 
agreement.  Add:  T  l-r.a  exchange  af;tee-r-  t»  ate  ?■»'.'  > 

O  t  tie  f  *• ;  c  t  e .  &  ..■■  .»rs  are  tpi.  ..  if.vr  a::  r.ct  .  «•  .  : 

**  sources  :or  additional  water  s.p;.iti>  at  t.M*  •..»«  *rt«.  .. 

commitments  fox  water  from  in*  Norm  bay  Aq.rd-tt  »:  ujic  t . :  n 
anticipation  of  wastewater  reuse  that  ngt.t  tic.:  katerialide 
accomplishing  exchanges  cf  water  where  Solano  Vrc;e.t  water  01 
high  quality  would  be  exchanged  for  water  cl  interior  ;;al:t-.  : 
tuen  exchanges  are  difficult,  o!  net  Impossible.  tc  a.*C>i*.?.lS- 

We  agree  with  Che  statement  In  paragraph  or.  page  3-, 

Q  “However,  the  study  assumes  that  ru  additional  wastewater  reui 
the  yea:  2000  primarily  due  to  tte  problems  dlscwssed  above. 


.»  sole  to  fully  deliver  entitlement  requests  alter  tl/e  ear.*  l'/0  's 
llitv  will  ne  worsened  if  tne  NBA  is  in  operation."  rhe  Counties  ol 
•  spa  entered  Into  contracts  with  Che  State  at  about  »h«  same  time 
0:  ' v t  contractors  on  t,,e  State  Water  Project.  It  would  appear  tn  pe 
•S!lfi>>d  to  consider  cutting  off  the  North  Bay  Aqueduct  so  that 
■'  -lea  mao--  to  rhe  Central  Valley  ami  to  Southern  California  would 
■iP.e«j  by  *r  amount  equal  to  the  proposed  North  Bay  Aqueduct 

.1  pr.V'isal  would  Or.ir  tend  to  worsen  the  present  north/sout'i 


I  'd  .'.iter  Conservation  Metric l  takes  except  lot 
relating  to  tlie  Icpson  Prairie  and  to  the 
:ral  of  the  proposed  alignments 


Uiornia  Department  of  Fist,  and  name  expresses  concerns  with 
fisn  screens  at  the  Intake  hut  makes  no  mention  of  adverse 
in  the  .tepson  Prairie. 

llfornla  State  Parks  end  Recreation  does  not  heve  any  permit 
lty  over  the  North  Bay  Aqueduct  project,  h«*ever  this 
led  Department  of  Water  ReeoUr-ea  that  part  of  the  Icpson 
in  its  future  acquisition  program.  We  question  the  credlbllii 
d  the  rationale  that  attempts  to  justify  the  purchase  of 
r  the  State  Park  system. 


if  the  aq-v 


AlLrtou*-.*]  none  o:  the  a  1  - nr.es  wc-.’  1  ii  :ect ,•  pass 
through  ary  vernal  poc.  s  ;;  has  been  au.rqesteJ  that 
aquedu.-t  C»nJt ruct. or.  cou’d  indi  recr y  disrupt  vernal 
pool  .*! vdroioqy  by  aJrenro  t.ie  underiymq  soil  strata. 

Pece.nr  test  beams  taken  alone  route  have  indicated 
that  because  rf  t.he  apparent  .'o.-at;or. ,  depth,  and 
impemeabi  i  ity  of  underlain?  clay  layers  in  this  area, 
construction  oh  the  aqueduct  would  prob*b ;  not  affect 
surroundino  pools. 

Since  none  of  the  alignments  would  directlv  pass  through  any  vernal  pools,  and 
the  Itspermeablllty  of  the  clay  layers  woulo  prevent  any  harmful  effects  to 
surrounding  pools,  there  is  no  requirement  for  mitigation. 


The  entire  sum  .f  the  stated  nltleatloi 
equals  SJ. 4J0. 000)  is  predicated  on  thi 
of  Parks  and  Recreation  Department  , 
requirements  fot  mitigation  arid  rn.11 
on  some  hasis  in  fact. 


.  <3.000  acres  st  51,150  per  acre 
istantiatcd,  arbitrary  assumptions 
loer  ther  to  he  invalid  until  tit 
1:  assiensrents  can  he  establish'd 


The  District  conceptually  endorses  the  Route  1  allcnment  shown  In  the  Elk. 
However,  the  original  Route  1,  which  was  Initially  proposed  hy  this  District 
would  be  more  tavored  since  It  would  be  lest  dimaglnft  to  developed  croplands. 
The  original  Route  1  would  follow  the  Vallejo  pipeline  from  Cache  Slough  along 
the  outside  south  toe  of  the  Sacramento-San  Joaquin  Reclamation  District  levee 
to  a  point  of  intersection  with  the  Sacramento-Northern  Railroad,  than  follow 
the  railroad  right-of-way  westerly,  while  this  Modified  Route  1  alignment 
extends  through  the  designated  lepson  Prairie  It  would  follow  an  already 
existing  corridor  composed  of  the  railroad  rlgM-of-wav  end  the  Vallejo  Cache 
Slough  waterline  Mitigation  costs  should  he  minimal  and  severance  damages 


to  I  I  14m  -Ot  ■' 


through  .ropian!  would  t>«  s.ifc* 

Huditlal  hbutf  1  a .  l gnat* n t  uc  t«virur! 

l 1  EIR  •'*  j*lt  C.’.at  1  .la  pru 

«n(  possible  in  or  let  t»  iti.in  tie 


;*8- 


BlrV.AR’  h>A,'.  ’.a:  1*1.1 


Eft  a  consent  1-  hraf.cn 
oerpa  ot  knginavrs 
San  f  taniit'.o  District 
»;i  Mam  itr«»t 
San  Franc  taco,  ‘.A  941-J5 

Senator  Fla  Nielsen 
1700  Second  Street 
Napa.  CA  r«5W 

Assemblyman  Thomas  M  hannlgan 
1000  debater  Street 
Fair  tie  Id.  CA  *«S1) 


CITY  OF  VACAVILLE 

bio  merchant  street 
VACAVIUE  CALIFORNIA  96666 


ir .  M.iii  *u.  K  :» 

Chief  vt  Il'tii.  :  1  ■. 
1251  "f."  bt  Ire  ( 

P.0,  b.  *  It  >ro 
Sactaaenu-,  •:  A  ■•ye; 

Subject:  Serif,  be. 

Cent  learn: 

The  at>  .-f  Vi.  av:.. 
as  t  he  a  1  1  k tune n t  t . 

The  m.rthetly  route 


An  elimination  of  a  need  to  but  id,  operate  and  maintain  ar.  eCv. 
water  treatnent  plant  wf.it!.  would  continue'  tc  dlapcee  ot  cftlui 
Alamo  Creek. 

Reduce!  supplemental  pipeline  ate)  ponp  elation  iviti  t.r  la. a. 
Fairfield,  and  Sultan; 

improved  uirteunt*  conditions  at  the  ltv  ot  Vallejo's  intax 


CITY  of  FAIRFIELDD  . . .  „ 


£0*; rom»ental  affairs 


5.  A  tedu'tlonof  chlor  ldt  cor.t  ent  ra  t  ions  ip.  the  tit,  r!  Valle;,  's  water 

Thla  route  benefits  all  cities  equally.  Why  should  Vacaville  nave  t’.«  liar.*- 
mission  facilities  placed  in  a  location  which  requires  t  ►  ett  t  1  bail!  large! 
additional  iatlllties  to  be  able  tu  ulc  the  aqueducts  water,  and  w 1  •  p:  ha! 
would  not  be  a  part  of  the  project  for  funding  and  construction. 

if  we  may  provide  sow  wttti  any  furtf.er  inf orrsat ion,  please  -rita-t  r*  r  «. 
atatf  at  1.  7C7  ,  ,.»j-6.')5. 


JAM.ch 


Rasp*,  tfully  , 

JJJfEI'i  A.  *r.N0.' .  H. 
1/fre*.  tor  of  Pwblit  Worn* 


CITY  of  FAIRFIELDD 

F cl 1 : .  W-  rks 


i!9.  1981 


“r .  say"-  Mac«cst :« 

£>i«f  o'  Certral  District 
3251  "S”  Street 
Sacramento.  C®  95916 


Mr-  Wayne  HacHoit 1* 
P.O.  Bo*  eooofl 
Sacramento.  CA  95Blt 


o-ar  Mr .  Mar»ost ie : 


Subject :  Draft  ES  EIR  tor  the  North  Bay  Acqueduct 


s-  hav-  r-vlewer!  the  Draft  Environmental  Statement/ 
Environmental  Impact  ««oort  For  the  proposed  North  Bay  Aqueduct 
(Pnase  II  Facilities'.  Shile  the  document  Is  generally  acceot- 
able.  it  does  not  Fully  address  the  effect  of  the  pipeline 
alignment  on  pian^a  de ve  1  oo*en t s  mlthin  the  Cordelia  area. 
These  developments  lie  between  Suisun  valley  »oed  and  Hlqhway 
1?.  nnr t  '•  of  1-80  It  appears  that  the  alignment  may  disrupt 
future  d-velopment,  some  of  which  has  received  approval  from 
toe  City  of  falr'ieio.  to  minimize  disruption,  one  of  two 
alternatives  should  De  followed: 

(a)  Locate  pipeline  within  arterial  streets.  An  arterial 

str-et  is^p^anned  whfch  would  connect  ?ulsun  Valley  °oao 
with  Highway  l?. 

( D )  Locate  pipeline  in  areas  designated  for  lonQ-term  ope" 

spa  t”  »  use  am/or  aIong~e«l  ;t  i no  property  lines  .  1  n  th  1  s 

aTf-r'iaTTve  ]  the  alignment  would  paral  lei  ffte  Put  ah  South 
Canal  'Between  Sulsun  valley  »oao  ana  Green  valley  Aoao). 
then  parallel  the  Syphon  along  Its  northerly  boundary. 

The  City  fully  supports  the  North  Bay  Aqueduct  project,  but 
wishes  to  reduce  Its  effect  on  planned  developments. 


Very  truly  your 


Olrector .tvfnvlronmental  Affairs 
lsc 


Dear  Mr-  MacRoiUc 

1  have  reviewed  the  Draft  ESEIR  for  the  North  Bay  Aqueduct, 
dated  June.  1981.  Although  the  document  was  delayed.  1  feel 
the  Department  has  done  a  good  job  in  presenting  the  project 
and  its  1  apart s . 

Although  the  City  of  Fairfield  does  not  dispute  the  concepts  of 
conservation  as  outlined  in  the  report,  we  feel  that  is  is  not 
geraaine  to  the  issue.  The  North  Bay  Acqueduct  Contract 
between  the  State  and  Solano  and  Napa  Counties  calls  for 
delivery  and  payment  tor  67,000  AF/year  of  water  .  Of  this. 
Fairfield  is  entitled  to  11,800  AF/year.  If  we  choose  to 
extend  this  entitlement  by  promoting  conservation,  that  is 
Fairfield  s  option  and  in  no  way  abrogates  the  Slates  respons¬ 
ibility  to  live  up  to  its  contract.  We.  in  fact,  feel  that 
diminishing  out  water  ent it  laments  by  enforcing  conservation 
would  he  unconscionably  poor  planning  and  would  he  selling 
future  generations  down  the  river.  If  there  is  a  shortfall  of 
water  to  meet  State  contracts,  all  citiren*.  statewide,  should 
be  effected  equally  and  not  those  under  one  particular  contract- 

Thank  you  for  the  opportunity  to  review  and  comment  on  this 
document .  I  strongly  urge  rapid  processing  and  early  con¬ 
struct  ion . 


J LS  1  a  md 


Commenting  Entity:  Napa  County  Flood  Control  and 
Water  Conservation  District 
August  1981 


Response  1 


Although  the  Department  of  Water  Resources  is  willing  to  assist  in  any  way 
possible  during  negotiations  on  cost  allocations  between  the  prime  water  con¬ 
tractors  in  Solano  and  Napa  counties,  it  will  be  the  sole  responsibility  of 
those  water  contractors  to  reach  an  agreement  on  an  equitable  internal  alloca¬ 
tion  of  North  Bay  Aqueduct  costs. 


Response  A1 


Comments  noted.  This  information  was  considered  in  the  planning  process. 
Other  information  presented  in  this  Final  ES/EIR,  in  connection  with  environ¬ 
mental  impacts,  was  used  to  select  Route  1  as  the  preferred  alternative  along 
with  reasonable  and  enforceable  water  conservation  programs.  Insufficient 
information  is  contained  in  this  comment  letter  to  change  this  determination. 


Response  A2 

Comments  noted.  (See  Response  Al.) 


Response  A3 

Because  the  Jepson  Prairie  near  the  proposed  intake  for  Routes  2/2A  is  closer 
to  a  natural  state  than  other  potential  aqueduct  locations,  these  alternative 
alignments  have  the  greatest  potential  for  disturbance  to  the  prairie  (Draft 
ES/EIR,  Section  6. A. 4.,  p.  152).  Although  all  of  the  alignments  traverse 
portions  of  prime  agricultural  land,  Routes  2  and  6  would  have  the  most 
significant  and  long-term  impact  on  farmland  due  to  the  permanent  easement 
requirements  of  the  open  canal  segment  (Draft  ES/EIR,  Section  6.4.9,  p.  153). 


Response  A4 


Comments  noted. 


Response  A5 


It  is  true  that  no  drownings  have  been  reported  in  the  South  Bay  Aqueduct,  but 
drownings  have  been  recorded  in  many  other  California  open  aqueduct  systems 
(Draft  ES/EIR,  Table  5-2,  p.  81). 


FHECSDLMO  BtOM  BJUK-WT  T11MB) 


Response  A6 


Comments  noted.  In  a  letter  dated  August  17 ,  1981,  the  State  Department  of 
Parks  and  Recreation  reiterated  Its  position  with  respect  to  alternative 
alignments  1,  4,  5,  and  6  (see  page  101). 


Response  B1 


The  Jepson  Prairie,  particularly  the  Nature  Conservancy's  1,600-acre  Jepson 
Prairie  Preserve,  is  an  important  plant  and  wildlife  refuge  (pp.  64-66).  The 
federally  designated  critical  habitat  for  the  endangered  Delta  green  ground 
beetle  lies  immediately  to  the  north  of  Calhoun  Cut.  Recent  information  on 
this  species  indicates  that  its  habitat  is  not  limited  to  areas  surrounding 
vernal  pools;  it  can  also  inhabit  cracks  in  generally  moist  soil  (Alan  Hardy, 
California  Department  of  Agriculture,  personal  communication).  Two  rare  plant 
species  were  found  in  the  general  vicinity  of  proposed  Route  2/2A  (Appendix  D) 
and,  more  recently,  a  colony  of  another  rare  and  endangered  species  was 
discovered  in  the  area  (letter  of  July  24,  1981,  from  The  Nature  Conservancy). 
This  population  could  be  affected  by  deepening  and  widening  Calhoun  Cut  as 
required  by  proposed  Routes  2/2A.  Although  test  borings  have  indicated  that 
vernal  pools  along  a  section  of  Route  2  would  probably  not  be  affected  by 
project  construction,  continued  monitoring  of  ground  water  levels  in  vernal 
pool  areas  would  be  necessary  to  insure  that  these  habitats  would  not  be 
adversely  affected  by  a  Route  2/2A  alignment.  Field  surveys  of  the  Route  2/2A 
alignments  indicated  that  the  alignment  would  not  pass  directly  through  any 
vernal  pools,  although  several  pools  are  close  by.  A  concern  for  indirect 
effects  on  vernal  pool  hydrology  is  related  to  the  possibility  of  puncturing 
underlying  clay  layers.  (See  Section  6. 1.1. 5.1  of  the  Draft  ES/EIR.) 


Response  B2 

Since  it  was  created,  Calhoun  Cut  has  been  colonized  by  typical  riparian  and 
wetland  vegetation  and  provides  important  habitat  for  fish  and  wildlife.  For 
this  reason,  it  has  been  designated  a  natural  area  in  the  State  Waterways  Use 
Program.  Construction  of  intake  pumping  plants  and  fish  screening  structures, 
with  associated  dredging  activities  to  clear  intake  structures,  would  have 
both  long-term  and  short-term  impacts  on  existing  habitats.  (See  p.  129  of 
the  Draft  ES/EIR,  Sections  6.1.1.1.10  and  6.1.1.1.12.) 


Response  B3 

While  construction  cost  estimates  for  Route  2  do  include  costs  of  initial 
dredging,  they  do  not  include  costs  of  long-term  maintenance  dredging  or 
disposal  of  dredged  material  (footnote  d/,  p.  48). 


Response  B4 

Although  the  Intake  locations  on  Cache  and  Lindsey  Sloughs  are  already  access¬ 
ible  by  existing  roadways,  additional  construction  and  maintenance  roads  would 
have  to  be  built  to  allow  access  to  the  pumping  plant  and  intake  structures  at 
Calhoun  Cut  for  Routes  2/2A  (Draft  ES/EIR,  p.  46).  These  roads  would  have 
significant  Impacts  on  sensitive  areas  of  Jepson  Prairie.  Access  along  Routes 
4,  5,  and  6  would  be  provided  by  Creed  Road.  (See  p.  151  of  the  Draft  ES/EIR, 
Section  6.4.4. ) 


Psponse  B5 

Comment  noted.  This  is  correct.  Encroachment  of  farmland  in  Jepson  Prairie 
by  Route  2  would  not  be  in  prime  agricultural  soils. 


Response  B6 

Comment  noted.  Route  2  is  the  least  energy-consumptive  alternative  alignment 
with  respect  to  pumping  requirements.  Energy  use,  maintenance  and  operation 
costs,  and  land  requirements  are  three  of  numerous  impacts  and  constraints 
considered  in  the  alternative  alignment  analysis.  (See  Table  6-3  of  the  Draft 
ES/EIR,  pp.  147-151.) 


Commenting  Entity:  American  Canyon  Water  District 

August  19,  198T 


Response  1 

Comment  expressing  concern  for  California  Department  of  Parks  and  Recreation 
mitigation  request  is  acknowledged. 


Response  2 

The  proposal  is  for  the  aqueduct  to  be  constructed  to  its  full  design  capacity 
of  115  cubic  feet  per  second  to  Insure  fulfillment  of  current  water  contract 
amounts.  The  preferred  alternative  includes  reasonable  and  enforceable  water 
conservation  programs,  which  will  allow  the  maximum  annual  North  Bay  Aqueduct 
entitlements  to  extend  further  into  the  future.  No  reduction  of  this  maximum 
entitlement  will  occur. 


Response  3 


Although  the  Department  of  Water  Resources  would  assist  in  any  way  possible, 
it  will  be  the  responsibility  of  the  local  water  contractors  to  negotiate  an 
equitable  Internal  allocation  of  aqueduct  costs.  The  Department  of  Water 


Resources  has  not  attempted  to  refine  or  narrow  the  original  mitigation 
measures  or  costs  acceptable  to  the  Parks  and  Recreation  Department  for 
Alignment  2. 


Commenting  Entity:  City  of  Napa 
August  10,  1981 


Response  1 

Comment  noted.  The  proposal  is  for  the  aqueduct  to  be  constructed  to  its  full 
design  capacity  of  115  cubic  feet  per  second. 


Response  2 

The  construction  schedule  calls  for  completion  of  the  aqueduct  system  in 
1986.  This  is  the  earliest  date  DWR  believes  feasible. 


Response  3 

The  findings  of  the  report,  "Investigation  of  Cause  of  Increase  in  Chloride 
Concentration  at  Proposed  North  Bay  Aqueduct  Intake  in  Cache  Slough",  were 
that  the  high  chloride  concentrations  in  Cache  Slough  were  primarily  due  to 
discharges  from  the  City  of  Vacaville  Easterly  Sewage  Treatment  Plant.  The 
City  of  Vacaville  has  been  considering  relocation  of  the  waste  water  discharge 
to  Barker  Slough,  a  tributary  of  Lindsey  Slough,  in  the  near  future  (see 
comment  letter  from  City  of  Vacaville,  August  11,  1981).  Prior  to  formally 
pursuing  the  waste  water  discharge  relocation,  the  city  has  been  awaiting  a 
decision  on  the  location  of  the  North  Bay  Aqueduct  intake.  Once  the  reloca¬ 
tion  of  the  primary  cause  has  occurred,  chloride  concentrations  in  Cache 
Slough  will  begin  to  decline.  (See  also  Response  8  to  comment  letter  from  The 
Resources  Agency  of  California.) 


Response  4 

Comment  expressing  concern  for  North  Bay  Aqueduct  costs  is  acknowledged. 


Commenting  Entity:  City  of  Vallejo 
July  31,  1981 


Response  1 

Comments  noted.  Benefits  associated  with  the  proposed  Cache  Slough  intake 
have  been  documented  in  the  Draft  ES/EIR.  Route  1  is  proposed. 
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Commenting  Entity:  San  Joaquin  County  Council  of  Governments 

August  20,  1981 


Response  1 

Section  6. 1.2. 3.1  of  the  Draft  ES/EIR  has  been  corrected  to  state  that 
diversions  to  the  North  Bay  Aqueduct  will  be  made  throughout  the  year.  (See 
Section  3.) 


,.esponse  2 

The  computer  analysis  of  the  proposed  North  Bay  Aqueduct  diversion  was 
conducted  assuming  low-flow,  summertime  hydrologic  conditions  (see 
Appendix  F  of  Draft  ES/EIR).  The  1976-77  drought  period  was  employed  as  the 
data  base  for  establishing  these  low-flow  conditions.  These  studies  showed 
that  the  North  Bay  Aqueduct  would  have  no  significant  effect  on  net  Delta  out¬ 
flow.  In  Bulletin  76  the  Department  of  Water  Resources  presented  a  plan  for 
protecting  the  Sacramento-San  Joaquin  Delta  and  meeting  the  water  export  needs 
of  the  SWP  and  CVP  through  the  year  2000.  This  plan  shows  that  when  North  Bay 
Aqueduct  diversions  are  made  during  periods  of  controlled  flow,  equivalent 
replacement  flows  are  provided  from  project  storage  to  maintain  required  Delta 
protective  outflows.  Controlled  flow  conditions  are  when  Delta  protective 
outflow  requirements  are  being  met  by  project  releases.  During  periods  of 
uncontrolled  flows,  the  North  Bay  Aqueduct  diversions  will  come  from  flows 
that  exceed  Delta  outflow  requirements  and  the  diversion  will  be  a  small 
percentage  of  this  outflow.  (Also  see  Response  1  to  comment  letter  from  the 
U.  S.  Environmental  Protection  Agency.) 


Commenting  Entity:  Fairfield  Sulsun  Sewer  District 

August  21,  1981 


Response  1 

Comment  noted.  (See  Section  1,  under  Urban  Water  Conservation  and  Supple¬ 
mental  M&I  Needs.)  The  preferred  alternative  does  not  include  delay  of 
construction  or  reduction  of  aqueduct  size.  The  preferred  alternative 
consists  of  the  North  Bay  Aqueduct,  sized  for  full  contractual  commitments, 
plus  reasonable  and  enforceable  conservation  programs  for  Solano  and  Napa 
counties.  These  conservation  programs  will  enable  existing  contracted 
entitlements  to  extend  further  into  the  future.  The  North  Bay  Aqueduct  is 
part  of  the  State  Water  Project,  which  has  reservoir  storage  designed  to 
provide  water  supplies  during  dry  periods. 
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Response  2 

Comment  noted.  Draft  urban  water  conservation  plans  have  been  developed  for 
Solano  and  Napa  counties  as  part  of  the  Final  ES/EIR.  Each  plan  is  being 
reviewed  with  each  local  agency  and  tailored  to  its  situation  and  needs.  The 
information  presented  in  this  letter  is  part  of  the  review  process. 


Response  3 

The  cited  statements  refer  to  an  investigation  of  the  Route  1  and  4  alignments 
conducted  in  spring  1980.  Although  most  of  this  information  is  incorporated 
into  Section  5. 3. 2. 3  of  the  Draft  ES/EIR,  a  change  is  necessary  with  respect 
to  habitat  of  the  federally  protected  Delta  green  ground  beetle.  Information 
received  since  issuance  of  the  draft  report  reveals  that  the  habitat  of  the 
beetle  may  not  be  restricted  to  vernal  pools  but  could  also  include  moist 
cracks  in  the  earth,  which  are  numerous  in  Jepson  Prairie. 


Response  4 


The  black  rail  is  an  extremely  secretive  bird  and  most  "sightings"  of  this 
species  are,  in  fact,  audible  records.  Audible  records  are  widely  acknow¬ 
ledged  among  ornithologists  to  be  fully  qualified  sightings.  The  most  recent 
records  of  bird  sightings  in  Suisun  Marsh  indicate  an  increasing  number  of 
black  rails  there. 


Commenting  Entity:  Solano  County  Board  of  Supervisors 

August  20,  1981 

Response  1 

Correction  noted.  See  Section  3. 

Response  2 

Correction  noted.  See  Section  3. 


Response  3 


The  city  of  Fairfield,  which  draws  on  water  from  the  Putah  South  Canal  for  M&I 
use,  has  an  agreement  with  the  Anheuser-Busch  Company  that  sets  minimum  water 
quality  standards  for  water  used  at  the  brewery.  Use  of  the  canal  to  trans¬ 
port  ground  water  from  northeastern  Solano  County  would  prevent  the  city  from 
meeting  these  standards. 
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Response  4 

Comment  noted.  (See  Section  1,  under  Solano  Project  Reanalysis.) 


Response  5 


The  draft  urban  water  conservation  plans  for  Solano  and  Napa  counties  are 
being  developed  by  DWR  in  consultation  with  representatives  of  all  water 
contracting  agencies  and  will  be  tailored  to  each  local  situation.  The 
information  presented  in  this  comment  letter  will  also  be  considered  in  the 
development  of  the  plans.  (See  Section  1,  under  Urban  Water  Conservation  and 
Supplemental  M&I  Needs.) 


Response  6 


Comment  noted. 


Response  7 

Comment  noted.  The  preferred  alternative  has  the  aqueduct  designed  to  its 
full  contractual  capacity  plus  implementation  of  reasonable  and  enforceable 
urban  water  conservation  programs.  This  would  enable  Solano  County  to  stretch 
water  supplies  beyond  existing  contracted  entitlement  schedules.  Water 
shortages  will  not  be  induced  by  this  preferred  alternative.  The  North  Bay 
Aqueduct  is  a  part  of  the  State  Water  Project  system,  which  has  reservoir 
storage  designed  to  provide  water  supplies  during  dry  periods. 


Response  8 

Comment  noted.  (See  Section  1,  under  Waste  Water  Reclamation,  and  Response  7 
above .  ) 

Response  9 

Comment  noted.  (See  Section  1,  under  Waste  Water  Reclamation.) 


Response  10 

Comment  noted.  (See  Response  7.) 


T 


Response  11 

In  the  event  of  an  extended  dry  period  in  which  the  State  Water  Project  would 
be  unable  to  fully  deliver  entitlement  requests,  all  contract  users,  north  and 
south,  would  share  deficiencies  proportionally.  To  fully  meet  its  delivery 
schedules  in  the  future,  the  State  Water  Project  will  have  to  add  new  facili¬ 
ties  to  increase  project  yield.  Many  of  these  new  facilities  are  provided  for 
by  Senate  Bill  200,  signed  by  the  Governor  and  awaiting  voter  approval. 


Response  12 
Comment  noted. 


Response  13 


In  accordance  with  consultation  procedures  of  the  Endangered  Species  Act  (as 
amended,  Section  7),  the  U.  S.  Army  Corps  of  Engineers  requested  and  the  U.  S. 
Fish  and  Wildlife  Service  provided  a  list  of  threatened  and  endangered  species 
that  might  be  affected  by  the  North  Bay  Aqueduct  project.  This  list  was  the 
basis  for  field  surveys  to  investigate  the  presence  of  endangered  species 
along  the  alternative  aqueduct  alignments.  The  U.  S.  Fish  and  Wildlife 
Service  is  concerned  not  only  with  the  direct  impacts  of  aqueduct  construction 
on  threatened  or  endangered  species  but  also  more  indirect  effects  on  nearby 
areas  due  to  changes  in  ground  water  hydrology  (e.g.,  puncturing  the  clay  pan 
layer  underlying  the  vernal  pools). 


Response  14 


Comment  noted.  Environmental  Protection  Agency  concerns  would  also  be 
extended  into  distinctive  ecological  communities  (vernal  pools)  and  threatened 
or  endangered  species. 


Response  15 


Comment  noted.  California  Department  of  Fish  and  Game  concerns  would  also 
include  specific  protection  of  Jepson  Prairie  habitats. 

Response  16 

The  Department  of  Water  Resources  and  the  Department  of  Parks  and  Recreation, 
as  part  of  The  Resources  Agency  of  California,  have  a  mutual  obligation  to 
cooperate  wherever  possible  in  matters  affecting  the  natural  resources  of  the 
State.  In  the  event  a  Route  2/2A  alignment  were  selected,  the  Department  of 
Water  Resources  would  require  detailed  supporting  information  for  the  Depart¬ 
ment  of  Parks  and  Recreation’s  mitigation  request.  The  Jepson  Prairie  is  a 
distinctive  ecological  community  containing  habitats  and  species  found  nowhere 
else  in  the  State.  As  such,  the  Department  of  Parks  and  Recreation  has  been 
interested  for  a  number  of  years  in  establishing  an  ecological  reserve  in  the 
area . 
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Response  17 


Previous  field  surveys  of  the  Route  2/2A  alignment  indicated  that  the  align¬ 
ment  would  not  pass  directly  through  any  vernal  pools,  although  several  pools 
were  close  by.  Two  rare  plant  species  were  found  in  the  general  vicinity  of 
the  alignment  and,  more  recently,  a  colony  of  another  endangered  species  has 
been  discovered  (letter  of  July  24,  1981,  from  The  Nature  Conservancy). 

Because  the  Jepson  Prairie  near  this  alignment  is  in  a  more  natural  state  than 
other  potential  aqueduct  locations,  the  Route  2/2A  alignment  would  have  the 
greatest  potential  for  indirect  disturbance  to  vernal  pools  due  to  changes  in 
the  subsurface  soil  strata.  Although  test  geologic  borings  taken  along  the 
Poute  2  alignment  indicated  that  vernal  pools  in  the  vicinity  would  likely  not 
be  affected,  characteristics  of  the  subsurface  geology  in  the  area  are  not 
fully  understood.  (Also  see  Response  16.) 


Response  18 


The  concern  for  indirect  effects  on  vernal  pool  hydrology  was  related  to  the 
possibility  of  puncturing  underlying  clay  layers . 


Response  19 


Comment  noted.  In  the  event  a  Route  2/2A  alignment  were  selected,  DWR  would 
discuss  mitigation  details  with  the  Department  of  Parks  and  Recreation.  (See 
Response  16.) 


Response  20 


With  the  concurrence  of  the  Solano  County  Flood  Control  and  Water  Conservation 
District,  the  modified  Route  1  alignment  has  been  dropped  from  consideration. 


Commenting  Entity:  City  of  Vacaville 
August  11,  1981 


Response  1 

Comments  noted.  Benefits  associated  with  proposed  Route  1  have  been  docu¬ 
mented  in  the  ES/EIR.  (See  also  Response  1  to  comment  letter  from  Napa  County 
Flood  Control  and  Water  Conservation  District.) 


_ _ 
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Commenting  Entity:  City  of  Fairfield,  Office  of  Public  Works 

August  4,  1981 

Response  1 

The  proposed  project  has  the  North  Bay  Aqueduct  constructed  at  its  full  design 
capacity  and  maximum  annual  entitlements  under  the  water  supply  contracts  will 
not  be  reduced.  Inclusion  of  reasonable  and  enforceable  conservation 
programs,  as  reflected  in  the  preferred  alternative  with  the  North  Bay 
Aqueduct,  will  extend  the  period  water  supplies  from  the  aqueduct  will  be 
sufficient  to  meet  supplemental  water  demands. 


Commenting  Entity:  City  of  Fairfield 
Office  of  Environmental  Affairs 
July  29,  1981 


Response  1 

The  Department  of  Water  Resources  will  make  every  attempt  to  reduce  conflicts 
arising  from  the  North  Bay  Aqueduct  Route  1  alignment  and  planned  developments 
in  the  Cordelia  area  of  Fairfield.  Design  personnel  from  DWR  have  already 
held  preliminary  meetings  with  city  of  Fairfield  staff  and  representatives  of 
development  interests  to  discuss  possible  measures  to  reduce  potential 
disruption . 


I 

I 

I 
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Noiii:  bay  Aqueduct  juit  Environmental  Sr  at» rent  / 


August  6.  l-di 


“Hie  Environment*.  Defense  Fund  <EDF)  finds  the  draft 
ES  t<K  on  the  North  B ay  Aqueduct  to  be  severely  inadequate 
with  egard  to  its  analysis  o:  alternative  sources  of  water 
sup'  y  for  Nupa  and  Solano  Counties  The  following  remarks 
focus  on  EDI";  reasons  for  this  conclusion,  together  with 


suggestions  «s  :c  how 


c:  alternative  sources  would 


The  ES  E1R  ("the  report")  dls.usses  other  surface  and  ground 
water  sources  tor  Napa  and  Solano  Counties  in  $3  2.7  Ground 
water  swpplv  development  ir.  Solano  County  ($3  2  2  1)  is  asserted 
to  be  limited  to  "at  best"  16,000  AF /year.  Underlying  this 
estimate  are  numbers  f:r  past  pur.page  rates  and  safe  ground 
water  supplies.  The  cstlcate  of  past  pumpage  rates  (143, OCD  AF.’year 
is  based  c.-.  the  19B3-75  record,  and  provides  no  discussion  or 
reference  as  te  how  this  estimate  was  obtained.  If  it  is  a 
statistical  estimate  based  on  sample  data,  then  this  should  be 
stated  and  statistical  variation  or  standard  deviation  data 
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nueb.  higr.cr  when  such  variation  is  taken  into  account.  The 
report  gives  no  inforxat ton  on  this,  and  it  is  therefore 
icp-:.. >ib.e  to  evaluate  the  validity  of  this  nur.ber. 

Tr.e  costs  of  new  supplies  from  groundwater  in  Solano 
County  are  not  provided,  so  that  no  meaningful  economic  corn- 
par  i  s.t.s  to  supply  increments  froa  tne  North  Bay  Aqueduct  arc 
possible.  n  punpmg  cost  is  provided,  but  no  costs  on  distribution 
5  of  Pur-  ej  -.ate-  to  new  users  is  given  <f  3.2.2. 2.4-5)  .  It  is 
simply  assorted  that  these  costs  "could  be  so  high  as  to  make 
such  a  plan  economically  infeasible"  (p.17).  Such  assertions 
provide  no  credible  basis  for  comparing  the  economics  of  ground¬ 
water  use  to  those  of  the  Aqueduct . 

Further.  no  analysis  of  the  effects  of  reduced  pumping  due 
©  to  conservation  :r.  various  areas  on  the  available  sate  yield  in 
other  areas  is  performed,  technically  or  economically. 

Finally,  the  report  cite:  the  private  control  of  ground- 
war  -  as  a  barrier  to  the  implementation  of  a  conjunctive  use 
^  plan  (p  17).  This  is  obviously  a  red  herring,  since  the 

agencies  sponsoring  the  Aqueduct  have  the  power  and  indeed  the 
duty  tr  flace  preconditions,  such  as  conjunctiva  ground*  ter 
planning,  on  the  receipt  of  Aqueduct  water. 

In  conclusion,  the  magnitude  and  relative  cost  of  the 
groundwater  potential  in  Solano  County  have  not  been  credibly 
analyzed.  It  is  not  possible  to  conclude,  based  on  the  report's 
discussion,  the  degree  or  feasibility  of  groundwater  as  an 


Alternative  supply  source  tr  t1  e  Aqueduct  :r.  Sclar.c  Court-- 


(13.2.2  2).  &-.i  the  turjage  rate  and  tf-'-t  estimates  have  t 
uncertainties  as  those  discussed  above  for  Srlar.o  founty  T 
report  admits  that  “As  in  Solar.-:-  County .  know!  edr-  of  Nat  a 
County  ground  water  c^-.dizicr.s  is  j nco-pl ore"  fJ3.2  2  S'  l 
asserts  that  collection  ar.d  distribution  cf  prtur.dwater  save 
in  agricul  iv:re  to  Mi!  use  would  be  "considerable"  (  5  3  2  2  ? ' 
Yet  it  offer*  the  solid  cent  1  us i or.  that  gi-cur.dwater  in  Napa 
County  will  continue  to  be  used  as  a  local  "supplemental " 


source,  and  implies  tb.a 


Hus  discussion  of  Napa  County  groundwater  is  totally 
inadequate .  It  is  not  possible  to  evaluate  the  groundwater 
option  as  an  alternative  tc  tb.c  Aqueduct  for  Nape  County  based 
on  the  report. 


rr  for  Aqueduct 


evaluation  cf  the  ground 
substitute  for  Aqueduct 


provides  no  credible  basis  for 


Yet  the  report,  which  admits 


11  the  inadequacy  of  information  on  groundwater,  proceeds  to  disr.is 
the  viability  of  the  groundwater  option  (5 3.?. 4. 5).  This  is 
tantamount  to  dismissing,  the  Aqueduct  alternative  on  the  grounds 
that  necessary  engineering  and  financial  data  ere  not  available 
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1:  it.  impassible  to  promote  and  evaluate  water  supply  projects 
<.f  any  Sin:  without  performing  the  necessary  studies  and 
data  cc. lection.  The  groundwater  alternative  has  been  dismissed 
merely  ;>y  cr.ua  sing  not  to  study  and  collect  information  about 
it  This  is  obvious  I  v  an  inadequate  procedure  f.-jj  evaluating 
the  merits  of  the  Aqueduct 
Urban  "ater  Conservation 

Ths  discussion  of  urban  water  conservation  concentrates 
entirely  upon  a  small  subset  of  the  total  possibilities  within 
the  urban  sector.  Distribution  and  installation  of  water -conser¬ 
vation  devices,  landscaping,  leak  detection,  and  pressure  regu¬ 
lation  are  important  measures  which  are  discussed,  but  certainly 
the  total  potential  goes  far  beyond  these  measures. 

A  number  of  other  measures  are  mentioned  ($  3  ?. 3.1.21) 
but  dismissed  due  to  lack  of  technical  and  economic  data.  Like¬ 
wise,  the  significant  conservation  potential  in  the  industrial 
and  cenrcrcial  sectors  is  dismissed  due  to  lack  of  information. 

The  report  even  acknowledges  the  important  conservation  potentials 
in  these  sectors  ($  3.2.J.13);  "The  conservation  potential  of 
the  relatively  high  water  use  commercial  and  industrial  sector  is 
not  discussed  in  this  plan  While  the  conservation  potentials 
within  this  sector  might  be  significant,  more  research  would  be 
necessary  to  quart ify  any  possible  water  savings."  As  was  already 
noted  abeve  for  the  groundwater  option,  these  urban  conservation 
potentials  are  being  dismissed  as  a  result  of  ignorance  and  not 


ci.Mcaily  ar.d  economically  witr. 


of  analysis  which  co-.parw.  t 
the  Aq  lccuct  option 

Another  important  area  for  water  conservation  potential  i  •- 
in  the  use  of  water  pn^e  or  rate  revisions  Water  rates  provide 
users.  with,  an  economic  incentive  to  conserve  Water  rates  base* 
on  the  total  costs  of  supply  do  ...  :  exist  ir-  me  propped  service 
areas  for  the  Aqucd-.t  Various  estimates  of  the  price  elasticity 
of  demand  by  urban  water  users  have  been  made  in  California,  and 
they  tend  to  vary  from  -0.5  to  -2  00,  depending  upon  which  of  the 
residential,  municipal .  concoercial,  or  industrial  sub-sectors  are 

14  being  discussed.  The  use  of  water  rate  revisicr.s  through  cost- 
bared  pricing  and/or  rate  structure  revisions  have  great  potential 
to  reduce  demand,  and  thereby  conserve  water  Such  revisions  are 
neither  mentioned  nor  analyzed  in  the  report 

In  sum.  only  a  small  fraction  cf  the  total  potential  of  me 
urban  water  conservation  option  is  discussed  in  the  report  Con- 

15  sequent ly .  it  is  not  possible  to  conclude  how  much  1  the  Aquec.r: ‘ 
capacity  can  be  substituted  for  with  supplies  gained  tf rough  -rtar. 
conservation . 

Agricultural  Water  Conservation 

The  report  provides  a  conceptual  outline  of  some  of  the  con¬ 
servation  measures  possible  in  off-ar.d  cn-farm  water  use  efficiency 
($  3.2.3.1.22  -  26),  but  no  valid  estimates  of  the  total  savings 
potential  are  provided.  Indeed,  the  summary  table  (Table  3-10, 
p.  32)  of  conservation  potentials  includes  no  potential  in  agri¬ 
culture 

The  report  attempts  to  equate  the  tutal  saving,  potential  from 
irrigation  efficiency  to  the  amount  of  field  run-off  that  is  not 

-6- 
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presently  reused  (5  3.2.3.1.27).  But  reusable  runoff  is  not  the 
only  loss  from  irrigation  that  is  a  candidate  for  recovery  through 
agricultural  water  conservation.  Evapo-transpiration  losses  (ET) 
can  be  reduced  in  several  ways.  Transpiration  can  be  reduced  through 
crop  switching  and  introduction  of  more  water-efficient  cultivars. 
Evaporation  cur.  be  reduced  through  changes  in  irrigation  methods 
away  frcT  the  highly  evaporative  flood  t  furrow  techniques. 

Irrecovcraole  losses  also  occur  through  percolation  into  perched 
water  tables  and  polluted  aquifers.  These  losses  can  also  be  re¬ 
duced  through  more  efficient  irrigation  which  results  in  lowered 
amounts  of  such  percolation 

Finally,  water  savings  can  be  obtained  through  more  efficient 
irrigati  n',  simply  because  less  pollution  of  surface  run-off  and 
groundwater  results  These  savings  accrue  as  a  result  of  a  •-•duced 
need  to  dilate  in  order  to  improve  water  quality. 

No  incentives  to  conserve  water  in  agriculture  are  mentioned. 

No  price  or  rate  revisions  are  contemplated.  The  report  has  pro¬ 
vided  neither  a  technical  estimate  of  the  conservation  potential  in 
agiicul:.::e  nor  an  ecnr.ucsir  comparison  of  implementation  of  such  po¬ 
tentials  with  the  Aqueduct  option 
W.v- 1  e  ".i  *  <_r  _Re  cj  ,r  •  ,  *_i . 

Waste  water  reclamation  is  discussed  in  SO.T.e  detail  (J  3  2.3  2) 
and  is  virtually  dismissed  as  even  a  partial  option  to  the  Aqueduct 
option.  While  it  notes  that,  there  will  be  23,000  -  30,000  AF/year 
of  waste  water  available  by  2000  (nearly  50Z  of  Aqueduct  capacity), 
it  projects  on'./  2  -  3. 000  AF  of  reclaimed  water  ft»r  MAI  by  that 
time  ( )  3  ?  4  9)  The  res. in-,  fir  this  pessimistic  view  are  generally 


economic  and  institutional.  Yet  no  firm  cost  figures  on  an  acre- 
foot  equivalent  basis  are  provided  for  reclamation  o”  for  dis¬ 
tribution  of  reclaimed  water 

Instead  of  providing  concrete  cost  analysis,  the  report 
simply  asserts  that  additional  measures  will  be  necessary  in  order 
to  utilize  waste  water  and  implies  that  these  measures  will  some¬ 
how  be  more  expensive  than  the  Aqueduct.  For  example,  the  report 
asserts  about  "Cost:  To  increase  water  exchange  between  Fairfield- 

19 

Suisun  Sewer  District  and  SID  in  excess  of  the  present  contract , 
expensive  new  conveyance  facilities  would  be  required  to  transport 
treated  waste  water  to  parts  cf  SID  that  are  much  farther  from  the 
treatment  plant  than  exiscing  conveyance  facilities  can  reach" 

(p.  34).  This  provides  no  meaningful  basis  of  comparison  with  the 
Aqueduct  option. 

Use  of  reclaimed  water  in  agriculture  Is  acknowledged  to  be 
possible:  "use  of  treated  waste  water  for  irrigation  is  widespread 

20  in  California,  and  few  problems  have  been  reported"  (5  3.2. 3.2.5). 

Yet  no  such  use  in  agriculture  is  factored  into  the  report's  con¬ 
clusions  on  the  waste  water  option. 

Institutionally,  the  report  cites  again  the  problem  of  water 
rights  transfers,  particularly  within  the  Solano  Irrigation  District. 
The  exchange  of  SID  rights  to  Lake  Berryessa  water  for  waste  water 

21 

is  seen  as  unacceptable  to  the  SID.  The  Aqueduct  -  sponsoring  agencies 
have  the  power  and  the  duty  to  require  the  fullest  possible  util¬ 
ization  of  the  waste  water  reclamation  potential  as  a  prerequisite 
to  receipt  of  Aqueduct  water  Failure  to  utilize  the  waste  water 
potential  and  to  divert  m.  re  water  ft-m  the  Delta  syst.-r  instead 
la  not  "beneficial  and  reat.-r :hlc  under  state  lav 


136 


M i x_ o f_  A 1 1 e rnuti ves _tv’  t n e  Aqueduct 


The  report  attributes,  based  on  little  if  any  information  or 
analysis,  no  water  supply  potential  to  groundwater,  negligible 
supply  potential  to  uaste  water  redaction:  and  no  supply  potential 
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to  industrial.  commercial,  or  agricultural  water  conservation  po¬ 
tential.  Cost  is  often  cited  as  a  reason  for  dismissing  these  options, 
yet  no  economic  analysis  is  performed  vis-a-vis  the  Aqueduct.  Ur¬ 
ban,  mainly  residential,  water  conservation  is  evaluated,  though 
many  options  within  this  sector  are  omitted.  Even  so,  the  report 
finds  a  potential  in  urban  conservation  to  produce  over  20.000 
AT/ycar  by  2000  in  Napa  and  Solano  Counties  with  a  favorable  cost 
benefit  assessment.  This  small  portion  of  the  total  alternative 

23  potential  constitutes  nearly  1/3  of  the  Aqueduct's  output,  and  nearly 
1/2  of  the  supplemental  water  requi re.tienr  in  2000  in  these  counties 
(S  3. 2. 4. 3)  Yet  the  report  states  the  "preferred  alternative"  to 

24  be  the  Aqueduct  (p.  37)  in  spite  of  the  incomplete  and  inadequate 
technical  and  economic  analysis  of  the  alternatives. 

The  report  provides  no  basis  for  preferring  the  Aqueduct  over 
the  alternatives,  given  the  extremely  superficial  review  provided 
of  the  alternatives'  combined  potential  and  economic  attractiveness. 
Indeed,  Che  preference  for  Aqueduct  construction  seems  to  be  in  direct 

25  contradiction  to  the  expressed  policy  of  at  least  the  Department  of 
Water  Resources  to  develop  nonstructural.  reclamation,  conservation, 
and  groundwater  options  before  developing  new  supply  projects. 

Finally,  while  the  report  has  failed  to  provide  even  the  most 
rudimentary  economic  analysis  of  most  of  the  alternatives  to  the 
Aqueduct,  it  has  tended  to  omit  the  full  cost  of  Aqueduct  water  de- 
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30 


livery  t>  failing  to  factor  in  the  costs  of  new  storage  factl 
'o  inerciit*  the  capacity  of  the  Delta  pool  to  service  the  Ac... 

' t-  mentioned  (p  1 36 i  that  such  costs  will  be  $1D3  -  0,1  j! 
but  it  ir  rot  clear  if  or  where  such  Delta  pool  costs  are  fac 
into  the  Aqueduct  construction  and  Of!  costs. 

£n  vf  ror-.ent  *  1  Ariel  vs  is  cf  Alter-  s  •_ .  ve  s 

The  rrr.vironc.ent a 2  impact  in  terms  of  net  outflow  c:  z'r.v  „<_•  - 
duct's  diversions  frem  the  Delta  pool  are  considered  to  be* i:  sig¬ 
nificant  (J  6.1.2. 3.1).  No  basis  for  this  conclusion  is  offered 
Where  will  the  additional  water  to  service  the  Aqueduct  come  , 
and  what  habitats  will  be  affected?  What  will  be  the  incremental  <• 
vironmental  impact  in  the  context  of  the  cumulative  impacts  c:  tr.e 
many  other  Delta  diversions  (especially  the  Peripheral  Canal)  ar.d 
pollution  discharge  (especially  the  .Master  Drain)  proposals  Stine 
advocated  by  the  DVR?  These  questions  are  rot  addressed  in  tr.e 
report . 

In  addition,  the  environmental  impacts  of  the  nonstructural 
altematives--conjunctive  groundwater  use,  conservation,  waste  water 
reclamation- -are  not  evaluated.  A  comparative  environmental  ar.alvs. 
with  the  Aqueduct  is  therefore  not  possible. 
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/jft  Friends  of  the  River 

401  Sen  Miguel  tN*y  •  Sac'anMntO  C*  9S*  '9  • 


August  7,  198' 


fen*  l  d  B  .  Rob  1  e 
Di  rt<.  tor 

Department  jt  Water  Resources 
P.0,  #0*  )M 
Sacramento,  EA  02 

«e :  EIH/US  for  the  Nryrth  Bay  Aqueduct 
Dear  Mr,  fet>i«: 

friends  of  (he  River  ha*  reviewed  the  Draft  Environment**  R«port/${etement 
(EIR/EIS)  for  the  North  Bay  Aqueduct  (Phase  M  facilities).  We  art  concerned 
that  the  report  is  Inconsistent  with  your  policies  end  contains  several 
major  Inadequacies  that  must  be  corrected  («  the  final  £fR/£IS.  These 

1  include  lack  of  current  need  for  the  project;  no  analysis  of  the  pre¬ 
requisites  for  conservation,  OWft's  ability  to  create  those  conditions, 
or  the  effects  of  moving  ahead  without  guarantees  of  prerequisite  redemption 
and  conservation  measures;  grossly  Inadequate  analysis  of  non-aqueAjct 
alternatives ;  missing  cost  data  for  all  alternatives;  and  unallowabiy 
shallow  discussion  of  growth,  cumulative,  end  area  of  origin  $VP  users  Impacts. 

It  Strongly  appears  that  the  best  approach  is  maximum  feasible  conservation 
and  reclamation  before  the  North  Bay  Aqueduct  is  built. 

The  draff  FIR/fIS  e*»ir*  «»  several  places  that  water  conservation  and 
reclamation  could  forestall  the  need  for  the  North  Bay  AqueAKt  (See  sections 
2  J. 2.1,I,JI,  3.2.3.2.12,  3. 2.4.1.)  The  modest  water  conservation  plan 

surwnarijed  in  Table  3-10  would  achieve  a  reduction  in  net  demand  of  20,$)1 
ec re-feet. 

The  draft  EfR/CIS  arbnittedly  did  not  even  include,  ..a  nortec  of  other 
_  measures  which  could  bring  about  water  savings.  These  measures  have  not 
3  been  quantified  because  cost  and  water  savings  could  not  be  quantified 

without  additional  specific  research  In  the  service  area."  (Section  3.2.3-  1.21.) 
Similarly,  "The  conservation  potential  of  the  relatively  high  water  use 
conmercial  and  industrial  sector  Is  not  discussed  in  this  plan.  While  the 
conservation  potentials  within  this  sector  might  be  significant,  nor* 

4  research  would  be  necessary  to  Quantify  any  possible  water  saving." 

(Sect '  ,n  3.2.3. 1.3).  These  are  not  simply  our  own  conclusions,  based  on 
the  inadequate  documentat i on--these  are  verbatim  admissions  by  the  report’s 
authors. 

The  EIR/EIS  must  fully  examine  the  potential  savings  from  an  aggressive 
_  municipal  and  industrial  (including  commercial)  conservation  program. 

Q  This  must  reflect  the  same  diligent  analysis  of  local  conditions  as  was 
performed  for  the  aqueduct  alternative. 


,  )uM  •v.-e-"  •*?»  •  ig  /Vaj 
nn'.-J  !  o  bo  ana  '  /ted. 


,  fh  a  r ,  *'x,  prjje<  r , 


1*  possible  effects  of  which 
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I  >■>]•  jid*.  •  Analysis  _>f  .Al.ternJl  '.yes 

Ml  11  y  ' ,  a- Sum;  that  the  report's  author*  forgjt  to  include  the 

-1  «  •  ■<">,*:  •  j  V  ,  >u  .an  *  ■ .-  fr>«  the  Tahle  of  Contents, 
ine*e  a  chAoter  on,  “|nv  i  run.  wUel  Analysis  jf  Aitsrnativs  Aqueduct 
s'  |-i  T  ’ :  •  >  .  ha,*t  «r  fjns  ;q  pages  plus  appendices.  fkxcvor,  therj 

,  ,  >1  j  .  >  .  m  1,1  ■. ‘1  .•  ■.  ipw  '  •  Sjujj  •  1.  ;  a  ■  t  i'nat  '■  /  .s  '. 

'•  lul'teJ'y  y<ji,r  Staff  is  aware  of  the  NEPA  rjgu'at.qns  whi:h  e«qji‘S 

-|  “J.  ,ji_-  ,1'ij.JMijl  ;  ■  <at  uni  sash  #lt*rn*t>'1  .nns  I  i  »r  _•< 

•  1  •d'l  n,  lyJmij  the  proposed  ac  t  i  ?«  so  that  rjviswer*  tay  *!  velvet  ? 

t’l  •  ■  ..a-.1t:  /  (Sect,  m  ’ 

'1  j  •  •  -.a  •  .a  - :  n  -l  ha  /■:  t  ■  bo  1’ivt  rha*  •  -  a  I  t«rn*t ;  yes  to  the 

pruO'Vsa  1  .  Tr  ■  n'  y  >u»os  •  11,  l  j  ra  '  ilp'o  •*  .  S  .  I  .  iVI  *'■  '  h  vs.'  i  1.  I  .  i  I 

i n  ■ h*  draft  report's  preferred  project  and  the  No  Project  alternates 

The  E'VE'i  must  I  n»k  at  th*  i  mpa  .  t  S  and  feasibility  of  conservation 

1  b'-y  then*  ■  n.  I  u-li-d  i,  the  drafi  'Mir*'*  p  r  ;f ..  r  r  y  J  a « •  ■jrna ,  i  1  3  . 

i,  n I thing  n  the  record  that  justifies  the  arbitrary  exclusion  of 

.a  >•  If  addition*)  measures  are  not  feasible,  (he  analyils 


must  document  . 


Data  for  Alt  A’ternotii 
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The  draft  EIR/EIS  ha*  incomplete  information  on  the  aque&Kt  service 
,  oafs  amt  no  information  on  the  costs  of  af teener i ves .  Table  £>-}  only 
"elude,  total  construction,  water  transport  enc  nual  operation  enq 
saintenance  costs  for  different  aqueduct  alignments.  Excluded  for  equefoct 
1  f t er h*t 1 ves  are  interest  during  construction,  mitigation  costs,  wafer 
treatment  Mists,  water  heating  costs,  and  wastewater  treatment  and 

To  be  ivmplrte,  the  e>.nnumi'  analysis  exist  also  include  Che  costs  for 
butt*  '<|if  ir.rs;  ••riel-.  ..f  de  re  I  np  1  nq  this  I.  ew  supply  ,n  additiunel  upstream 
reseiv.-'s  O'  the  costs  instead  of  having  existing  SWP  users  suffer  more 
severe  deficiencies  in  dry  and  critical  years.  The  costs  of  supplying 
this  water  are  not  just  the  aqueduct  and  0&M  costs.  The  total  '*#1  costs 
for  tt,c  aqueduct  water,  both  internal  and  external,  must  ba  shtfcvn  so  that 
the  costs  to  the  users  can  be  identified. 

Then  the  CIR/EIS  must  identify  the  costs  to  the  users  of  conservation  and 
reclamation  measures  beyond  those  included  in  the  preferred  alternative. 

As  no  such  1  nf onset  ion  has  been  provide d  we  cennof  provide  coeeiwnts  specific 
^0  to  th.s  project.  However,  it  has  bean  found  with  many  other  resource 

development  projects  that  when  all  costs  to  the  users  era  included,  better 
management  of  existing  supplies  is  a  much  cheaper  and  lets  ahv i ronmant a  I  I y 
harmful  approach  than  developing  new  supplies . 

Cnmperebfe  costs  to  (he  user*  of  aqueduct  water  and  alternatives  (conserve! -on/ 
reclamation)  are  also  necessary  for  IV*  to  meet  California  fnviromiwntel 


Inctrns  isCtc^y  w  ■  t  >■  4t«l«-  Ro  <  ■  t  > 

The  project  proponent.  Du* ,  has  I 
already  develuped  shall  te  used  t 
are  developed.'  ('V*ir>  Manegc-w 
Resources,"  issued  by  A.b.  feu-e 
It  is  uur  understanding  that  the 
sidering  adoption  of  the  same  pc . 

Water  Management  ;  The  Next  20  . 

This  sound  policy  'tvogni/ev  tr.e  n.gf.  c.  u'jn., 
associated  w > t h  new  water  projects.  K  furtt,c 
Cheaper  approach  of  impro.'ng  »siei  mar,«ge<ner- 1 
balance  supplies  w-th  real  needs. 

Frequently  the  erroneous  argument  ,s  made  that 
currently  needed,  we  (the  taxpayers)  shoo'd  t,„ 
more  expensive  .n  the  futorB.  Tnc  tlaw  in  th. 
be  clear:  the  taxpayers  and  „wit-r  cuslume-s’  ui 
oe  available  for  other  uses  which  »tli  app'e-.  ■< 
equal  to  the  inflation  in  project  costs.  Bo.i 
saves  no  money,  and  may  even  cost  mure. 

The  draft  {Mi/EIS  must  clearly  anaiyfe  me  at  1 
existing  supplies  to  meet  the  gradual  increase 
that  this  would  quite  probaLly  show  that  th.s 
be  deferred  for  s ever pi  year*. 


r  Stated  p.  '  .  fat  .  Vat  e  r  « esou>  ces 

I  he  max.rx.”  extent  before  new  sources 
{  P.  .  ,  •*  t  he  Department  0  f  Water 

1  na,  7,  4na  icuto  «*r  '3.  >$7}1 

tale  watc'  kciJv'i.rt  Cuntru'  Boa '  a  .*  io1 
’Ful'iies  anq  Goa's  for  Cal'fo 


•  rgu-ier-|  *n^wld.  howeve'  , 
ut  1  led  . api t* 1  w ■ • 1  the' 
le  .•  ,*iue  at  rates  at  'east 


improved  management  of 
:•  demands .  Me  fee1 
•  ntens  •  ve  prejed  car- 
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12 


.  >»Jcs  n..  esaloat’O-  of  the  p’e- 
s  and  ’ ec 'amat .o"  w< ! I  lake  place. 

red  aqueduct,  loc*'  eM-l  es 
r ve  «ater  ana  develop  local  water 
has  s flux'  that  people  are  'ess 


Inadequate  Analysis  of  water  Conse* vat ■ on/Re.  iyn«t .1 

The  draft  report's  preferred  alternative  .s  to  ;.jmfei«e  v«aier  conse'.atiC" 
and  reclamation  with  the  North  Bay  Aqueduct  and  any  ether  supc 1  emeu  *  1  w. 
sources  that  may  become  feasible.  (Section  i.N.l)  1"(rt  >»  n.  dscussi' 
of  what  the  other  supplemental  w4te'  sc.ur.es  m-ght  be. 

Unfortunate  I  V ,  the  preferred  alfernat’ve 
requisites  to  assure  that  water  conservatii 
In  fact  the  report  concedes,  Vlth  a  f„lt- 
would  lose  some  of  their  incentive  to  ^pr-.s 
projects."  (Section  3.2. **. 10.)  Exp«rrier.t, 

likely  to  conserve  if  they  will  have  tr,  pay  for  the  facilities  (e.g.  No' th  bay 
Aqueduct)  even  if  not  fully  used. 

The  draft  report’s  discussion  of  the  conservat ion/rec lamat ion/hor t"  Ba, 

Aqueduct  Alternative  needs  to  include  an  analysis  of  the  relative  likelihood 
of  the  measures  outlined  being  implemented.  Ms  ability  ip  affect  that  'ixc- 
lihood,  and  additional  evaluation  of  measures  which  OWR  could  take  which  wou'a 
guarantee  the  implementation  of  conservation  and  reclamation  measures.  One  to;f 
measure  would  be  th«  adoption  of  conservat ion/rec  I #m*f ion  amendments  to  the 
State  Water  Project  contracts  between  Napa  and  Solano  Counties  and  Dw*.  Such 
amendments  would  need  to  be  specific  as  to  conservat ion/rec'«mat . on  measures, 
fundi. ig  and  t-ming.  The  ClRfEfS  must  also  analyte  the  impacts  o'  building  the 
aqueduct  s hould  the  required  measures  fur  the  conser vat  1 0-1/ret lamat i on  program 
be  uncertain  in  their  impact  or  require  action  by  another  entity  not  under 
the  purview  of  WH.  In  these  cases,  relying  on  the  preferred  alternative 
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Quality  Act  (CEQA)  requirements.  These  prohibit  approval  of  a  project 
if  there  are  feasible  alternatives  or  feasible  mitigation  measures 
aval  table  which  would  substantial ly  lessen  the  project's  significant 
adverse  envi ronmenta I  impact*.  Only  if  s  pec  if  <  c  economic,  soc<ai  or  other 
conditions  make  infeasib'e  such  project  a  I lernat ■ ves  or  mitigation  measures 
can  projects  be  approved  m  spite  of  significant  effects.  'Public  Resources 
Code  Section  21002). 

The  draft  CfR/CIS  provides  no  gene'1*1  or  specific  evidence  of  economic, 
social  or  other  conditions  which  would  make  deferment  of  the  North  Bay 
Aqueduct  or  additional  conservation  anq  reclamation  infeasible.  Based  upon 
this  record  it  appears  that  you  are  legally  prohibited  from  approving 
construction  of  the  North  Bay  Aqueduct. 

inadequate  Analysis  of  Growth.  Cumulative  and  Area  of  Qriqin/SwP  User  Impacts. 

The  draft  EIR/EIS  includes  less  than  three  pages  cm  the  growth,  cumulative 
and  area  of  origin  impacts.  The  report  indicates  only  that  the  new  water 
supply  could  support  a  population  increase  of  J87.000  people.  It  unaMOw- 
ably  omits  the  specific  impacts  of  that  many  people  on  air  quality,  roads, 
sewage,  treatment  capacity,  police,  f're,  social  and  other  governmental 
services,  open  space  and  agr leu  1 tura  I  land  prese'val ion,  etc.  Neither  does 
the  draft  EIR/EIS  meat  the  requirement  to  discuss  the  consistency  of  this 
population  increase  and  its  location  with  local  general  plans  and  the 
State  of  California's  Urban  Strategy. 

The  aqueduct  is  a  major  government  project  being  designed  to  acconodate  a 
huge  increase  in  the  population  of  two  counties.  Tet  its  impacts  have 
received  test  analysis  than  a  sm#H  Subd,  vis  ion 's. 

The  less  than  one  page  description  of  cu"x,lativc  impacts  does  not  meet 
the  CEQA  requirements  a*  set  forth  in  Whitman  v.  Board  of  Supervisors.  88  Cal. 
App.  3d  397  and  State  EIR  Guidelines  Sections  'S023.S  and  15l<»3(e).  These 
require  a  list  of  closely  related  past,  present  and  reasonably  foreseeable 
probable  future  projects  producing  related  or  cuim/laf<ve  impacts,  including 
those  projects  outside  thv  icintrol  of  the  agency;  a  sunriary  of  the  expected 
environmental  effects  of  those  projects,  and  a  reasonable  analysis  of  their 
cumulative  impai t s . 

Other  SWP  facilities,  the  tentral  H"t,  Project  t  C  V  P  J  and  local  dam  projects 
on  streams  tributary  to  the  Sac ranent n-San  Joaquin  Delta  have  undoubtedly 
had  cumulative  imparts  on  the  delta.  Although  the  impacts  of  the  North  Bay 
Aqueduct  might  not  be  Overwhe Imf ng  by  themselves,  they  have  more  significance 
when  added  to  those  of  all  the  nthe'  projects. 
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The  EIR/llS  rxis t  discuss  the  i»na> ('  pf  the  5vP,  CVP  and  local  P'OiectS 
■  -  '  —  —  -  -  -•  *  - reat'Cin.  Ihp  effects  of  probab  le 


s  pi  the  SUP,  CVP  and  Una 


on  aeita  water  qoai.ty,  'isomes  . 

future  projects  such  as  SB  200  fac 

Th*  discussion  of  i  mpa<  t  s  the  area  .if  , 
similarly  inadequate.  It  states  .,nty  that  < 
to  be  builf  upstream  o'  existing  SWP  users  , 
d#f i< le"i  I es  In  dry  and  ■  r I t 1 1 al  yea's .  No 
of  additional  impoundment \  o'  greater  defn. 
severe  adverse  imparts  either  way. 


required  to  be  included. 
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If  you  fu«e  uny  questions  or  ct*'r*  •'■j  * 
too! «r  t  Hr.  W.  f.  b-rc  at  (Jlfcr  3£ - I  - 


The  Nature  Conservancy 


.!  v. .  y  4  .  1 9  8  I 


Ml.  Wayne  MecRostie.  Chief 

Central  District,  Department  of  Water  Resources 
J291  s  Street 

Sacramento,  California  9581* 

Dear  Mr.  MacRoatie; 

Thank  you  for  the  opportunity  to  comment  on  the  draft  ES/EIR  for 
the  North  Bay  Aqueduct,  Phase  XI  project- 

The  Nature  Conservancy’s  primary  concern  with  this  project  is  the 
protection  of  the  Jepson  Prairie  Project,  particularly  the 
1600  acre  Jepson  prairie  Preserve  (see  attached  map).  Consequently, 
a  we  endorse  Route  1  as  biologically  least  damaqing.  having  a  low 
•  cost  rankinq.  and  avoiding  the  Jepson  Prairie.  Route  4  is  our 
second-ranked  alternative. 

This  spring.  Eh*  Conservancy  has  been  conducting  biological 
inventories  on  its  Preserve.  Our  botanist  located  a  previously 
_  unmapped  colony  of  the  rare  and  endangered  FntillMrij  iacea 
2  near  Calhoun  Cut,  as  shown  on  the  map.  This  should  be  taken  into 
consideration  in  regard  to  Alternatives  2  and  2A.  since  both 
require  deepening  and  widening  Calhoun  Cut. 

We  commend  the  Department  of  water  Resources  for  its  thorough 
presentation  of  facts  pertaining  to  this  project,  and  for  the 
Department’s  open-mindedness  ih  considering  ail  environmental 
factors,  we  would  like  to  work  closely  with  the  Department  in  the 
event  that  this  project  directly  affects  our  Preserve. 

i.y«^erely  , 

f  t h*'-  ■■  - 

Peter  Sel  igmaivi 
Director, 

California  Field  Office 

PS  /tj.SKa  1  lorh/bE 
attachment 


The  Nature  Conservancy 


August  29,  1981 


Mr.  Ed  Wbisman 
3  2 S 1  R  St  reet 
Sacramento,  CA  95B16 

bear  Ed: 

1  have  enclosed  a  partial  map  of  the  tare  plants  occurring 
on  the  Jepson  Prune  preserve.  My  botanical  consultant.  Bob 
Holland,  has  provided  me  with  this  preliminary  map;  the 
final  report  is  till  pending. 

As  you  will  note,  Fr it j 1 lar ja  lit lacea  occurs  on  the  Sacramento 
Northern  railroad  right-of-way  "southwest  of  Dozier.  This 
and  some  other  vernal  pool  species  such  as  Downing! a  hum ills 
may  occur  elsewhere  on  the  right-of-way.  provided  cond  it  ions 
are  suitable.  Only  a  survey  in  spring  could  determine  with 
certainty  their  presence  or  absence. 

In  my  opinion,  it  is  likely  that  biological  impacts  from 
■f  your  new  alignment  could  be  compensated  sat i sf act or 1 ly  by  a 

combination  of  plant  salvage  and  transplant  and  land  dedication. 

1  appreciate  an  -pportunity  to  review  your  description 

and  impact  analysis  >>,  the  new  alignment. 


Barbara  Mai  inch 
California  Land  Steward 

BSK.BE 
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THf  CALIFORNIA  NATIVE  PLANT  SOCIETY 


TO  l'i:  PRESERVATION  O 


I  a,  BOSNIA  ’-.AT  i  Vi  HOP* 


lorninoi,  'lain  orm 
j jly  ji ,  lHTJi 


».r.  ijr.t  '  v.'  io.,t  is 

Ihief,  ientrtl  Uiitn.’t 

Department  of  «ater  Resources 

Jl’Vl  j  Street 

T  ,  L  •  aqx  IbOOOO 

iaer  jjento,  California  ,i‘5tiX6 

ft£?  North  Bay  Aqueduct  -  Draft  Environmental  Impact  Statement 
Dear  Mr.  Maortoatie  : 

Tne  .'aliform*  Native  •  larit  Society  finds  the  purpose  and  need 
for  th-  North  j  ly  Aqueduct  are  unconvincing  i3  deacrioed  in 
Sect  e  ar:  1 .0  ot  the  Draft  Sr.v  lrunmental  Impact  Statement. 

If,  however,  the  final  Eli;  demonstrates  the  project  la  truly 
needed,  the  only  alignment  we  could  support  is  Alignment  1. 

Nj  alignment  can  skirt  all  sensitive  plant  habit  its,  out  Align¬ 
ment  L  does  tne  oest  job  of  avoiding  them.  And  while  initial 
construction  for  Alignment  l  would  cost  more  than  most  alternatives, 
the  cost  of  secondary  water  transport  system  construction  for 
Alignment  1  is  so  low  aa  to  make  total  construction  co3t  for 
Alignment  1  among  the  lowest  of  all  the  alternatives. 

Alignment  1  puts  the  system  ir.  a  buried  pipeline.  In  a  region 
where  soil  hydrology  is  easily  unbalanced,  this  is  preferable 
to  an  open  concrete  -  lined  channel,  which  would  undeniably  alter 
surface  runoff  patterns.  #e  oelieve  it  is  important  that  any 
construction  undertaken  oe  done  m  such  a  way  that  shallow 
suosurface  soil  layers  are  not  penaanenliy  changed.  If  the 
shallow  hardpan  that  forms  the  basis  for  the  vernal  pools  is 
punctured  and  not  refilled  to  the  original  density,  construction 
could  effectively  pull  the  plug  and  drain  the  vernal  pools. 

We  propose  that  soil  tests  be  made  along  the  alignment  before 
construction  and  the  percent  of  compaction  be  recorded  for  each 
location  where  the  pipeline  crosses  a  junction  between  two 
different  vegetation  patterns  and  at  tne  center  of  each  vegeta¬ 
tion  oattern;  or  every  1  .<'00  meters;  whichever  is  the  closer 

'.-hen,  »ft.n  fill  ls  replied,  it  aM«M  ••  r.co»jrtCt«d 


Mr.  nayr.e  ttaohost »e 
July  1961 
rage  Two 


tc 


percent  ■.  1  i*s  orig 


compact  lor. 


*e  are  also  concerned  that  seeding  t'  replant  the  cor. str-i”!  ;  :.n 
areas  should  oe  done  with  locally  native  plant  soeejea.  There 
3  is  time  to  engage  a  specialist  to  collect  and  or  Dropagate 
native  seed  in  the  seed  seasons  Del  ore  construct i on  (if  any 
begins. 

Thank  you  for  the  opportunity  tc  comment  on  the  Draft  Eli. 


Sdzanoe  Jchettler 

itate ilonservation  Jocic. 


'  THE  CALIFORNIA  NATIVE  PLANT  SOCIETY 


ATT 


9PE c I PVAT IOM  OF  CALIFORNIA  NATIVE  FLORA 


f  hPT.  S.’tratrerdo  Valley  Chaplcf 

S^'hv-v'  -lo  hctf-ncc  Center 
’•••e  ;.v.-.mrn  BUJ 
£;  Cf.ia.vnto  CA  0D«?1 
Aurunt  1C,  1 9'- 1 


the  underlying  soil  strata  r.ct  be  altered.  Icfcre  const ruction , 
plants  In  the  right  of  way  should  be  Inventoried,  cr.d  reseeded 
&s  found,  before  intrusive  con-nativts  cculd  Invade.  Hopefully, 
Routes  2  and  2a  .:ould  never  be  considered  because  ti.ey  cross  into 
the  Oepson  Prairie,  and  particularly  Into  arear  of  many  sensitive 
p.acts,  and  conflict  wit.-,  the  Delta  Han's  designation  as  slgr.if- 
Icont  natural  resource  area. 


appreciate  having 


Kr.  »ujT.e  ;.uc<(ostl  e,  Chief 

ler.Vrul  ^lctrlct 

Dep-.rtaent  of  -.  .ter  .Tesources 

3«r  j\  i  street 

t  .C  •  oo  a  if  vC(  r 

idcr  ^entt ,  C.»  ybClc. 


Lear  ;,r.  MucHostie 


r.ls  opportunity  to  make  our  views 


■J  rt  ,  ./  /,  , 

Betty  V. .  r.atyas 
Conservation  Chairman 


According  to  Information  gleaned  from  tne  draft  Elii  for  the  North 
Bay  Aqueduct,  -ind  also  from  the  HUD  draft  LIS  of  Centxal  Solano 
County  Residential  Development,  the  Sacramento  Valley  Chapter  of 
CNPi*  can  find  no  urgent  reason  for  construction  of  the  North  Bay 
Aqueduct,  phase  II.  None  of  the  cities  to  be  supplied  are  using 
all  tne  water  presently  available  to  them,  some.  In  fact,  fir  from 
It,  «ilt».  estimated  *  rowth ,  twenty  years  hence  these  cities  will 
stil,  need  only  half  ts  much  water  as  the  aqueduct  would  provide. 

In  iJ.ltlon,  conservation  ir, ensures  would  yield  a  reduction  In 
dws  ;.  I  f  »7  .  Ir.  y-nr 

Jciuct  County  r(ar.  17},000  tcren  of  prime  agricultural  land,  plus 
an  equal  amount  of  potential  prime  agricultural  land  which  lacks 
only  water.  Given  tne  r.pld  loss  of  such  land  In  California  each 
year,  It  would  sens  a  wiser  Idea  to  supply  water  for  agriculture 
than  for  the  city  growth  which  the  aqueduct  would  encourage. 

Jater  iuallty  from  the  proposed  pumping  areas  ls  not  particularly 
high.  If  the  Peripheral  Canal  ls  built  there  will  be  changes  In 
the  hydrology  of  the  delta.  Surely  no  decision  should  be  made  to 
build  The  aqueduct  until  the  effect  of  such  Changes  could  be 
evaluated . 

If,  nowever,  tn*-  aqua  duet  might  someday  be  deemed  necessary,  we 

tn*l  Alignment  1  re  ms  tr.e  le’ist  damaging  to  the  truly  unique 
J  arson  Prairie,  the  si.rvlvui  of  write!.  ls  a  i  rimary  concern  of  ours. 
Toward  preservation  of  Its  vernal  '-no  in,  we  e« .  It  z.ec**t:-  »ry  tr.nt 
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|  CALIFORNIA  NATIVE  PLANT  SOCIETY 
Y  san  francisco  bay  area  chapter 


1J  Herr  nv«nii« 


July  27.  I  izl 


Jentr.il  District 
32 51  south  it.  P  0  Box  160088 
Sacramento.  CA  95816 
D«ir  Mr  M.cKostie, 

Th-mk  you  for  the  opportunity  to  comment  on  the  Draft  fclH/fclS 
on  the  North  Jay  Aqueduct. 

Me  fully  support  the  recommendations  for  waste  water  reclamation 
and  water  conservation  set  forth  in  section  342.3* 

The  no  project  alternative  seems  desirable  in  the  short  term  en- 
vironmenttlly  and  in  that  it  would  stimulate  waste  water  reclamation 
*  and  water  conservation  programs,  but4 Gould  have  adverse  effects  through 
increased  ground  water  pumping  and  through  increased  pressure  to  construct 
other  water  supply  delivery  systems,  the  environmental  effects  of  which 
are  now  unxnown. 

The  draft  ElR/cIS  does  not  adequately  address  the  extent  to  which 

2  the  aqueduct,  by  increasing  the  water  supply  to  Napa  and  Solano  Counties, 
would  stimulate  development,  thus  creating  additional  demand  for  services. 
This  demand  spiral  should  be  fully  considered  in  the  final  EIR. 

If  the  need  for  a  North  Bay  Aqueduct  merits  the  construction  of  such 
an  aqueduct,  our  main  concern  is  the  protection  of  the  vernal  pools  In 

3  the  area,  and  of  the  conditions  which  make  such  pools  possible.  Me  are 
deeply  concerned  about  any  excavation  that  would  affect  drainage  In  the 
area  of  the  Jepson  Prairie. 

Me  could  support  the  choice  of  alignment  1  as  described  in  the  draft. 

4  Although  both  alignments  1  and  4  appear  to  have  been  well  thought  out, 
alignment  4  crosses  the  sensitive  vern-.l  pool  area,  and  on  the  map  in 
figure  6-10  is  shov^  n  to  cross  rare  plant  habitats. 

Alignment  1  has  advantages  environmentally  of  avoiding  such  sensitive 
areas,  of  following  existing  property  lines  for  the  most  part,  and  of 
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being  a  pipeline. 

Even  the  choice  of  alignment  1,  however,  raises  environmental 
concerns.  Ours  is  that  the  existing  grassland  be  restored  after  con¬ 
struction.  The  composition  and  compaction  of  the  soil,  and  the  com¬ 
position  of  tne  vegetation  are  are  main  concerns  in  this  regard. 

By  sampling  the  soils  Before  construction,  a  plan  to  restore  tr.e 
fill  to  the  condition  of  the  surrounding  soils  could  be  worked  out. 

Seeding  of  tne  disturbed  area  wiil  be  necessary  for  erosion  contra* 
purposes.  So  that  competitive  or  invasive  alien  plant  materials  are 
not  introduced,  ^  e  recommend  that  a  plan  to  reseed  with  material  collectea 
on  site  be  prepared.  There  is  ample  time  to  consult  with  an  expert 
with  experience  in  matching  vegetation. 

Alignment  1  also  appears  to  be  cost  effective.  Although  construction 
costs  are  somewhat  high,  as  shown  in  Table  4-3,  the  secondary  construction 
costs  are  low  est,  so  total  construction  costs  are  comparatively  low. 
Operation  and  maintenance  figures,  while  slightly  higher  than  for 
the  other  alignments,  are  offset  by  the  fact  that  this  alignment  requires 
t  he  least  secondary  power.  Because  of  the  markedly  lower  power  use, 
alignment  1  may  prove  over  the  years,  to  be  the  le^st  expefr.siv.- 

p *i »pi d  .,11.f}  ti&Uw  *-« 


Charlice  w  Danielsen 
Chapter  President 


Jim  Nielsen 


I  am  committed  to  continuing  my  involvement  in 
coordinating  state  and  local  agencies'  actions  on  all 
aspects  of  this  project. 


July  29,  1901 


Bona  1  cl  Roble,  Director 
Department  of  Water  Resources 
l4l6  Ninth  Street 
Sacramento,  California  95814 


Please  accept  this  letter  as  nty  official  comments 
on  the  draft  Environmental  Impact  Report  (EIR)  on  the 
North  Bay  Aqueduct.  Unfortunately,  I  will  be  unable  to 
attend  tonight's  public  hearing,  due  to  your  department's 
failure  to  notify  me. 

First  of  all,  I  am  totally  supportive  of  the  EIR's 
conclusion  that  an  aqueduct  be  built.  I  believe  the 
EIR  provides  an  extensive  and  thorough  review  of  the 
Issues  Involved  with  the  project.  The  need  for  the  North 
Bay  Aqueduct  has  been  clearly  confirmed. 

Secondly,  T  am  adamant  that  decisions  relative  to 
capacity,  routing  and  Implementation  of  water  conservation 
^  measures  be  made  at  the  local  level.  Department  officials 
have  verbally  assured  me  that  this  will  be  the  case  and 
I  would  be  greatly  disappointed  If  it  is  not. 

I-aetly,  I  am  concerned  with  any  possible  further 
delays  in  this  project.  The  Department  should  make  every 

2  effort  to  complete  construction  of  the  North  Bay  Aoueduct 
by  the  original  1984  date.  This  Is  extremely  Important 
in  both  terms  of  need  and  cost. 


DOWrNI  V  B«ANC  St  »MOoH  4  «OMWl R 


Augur-  '  11,  1  -*H  1 


crop  i>i'vr  at  ions  14 
tiowfVfi  ,  ooweriifd 


Derailment  of  Water  Resources 

Central  District 

1251  S  Street 

P.O.  Box  160088 

Sacramento,  California  95861 

Attent ion:  Wayne  MacRostie,  Chief 

re :  Comments  on  Draft  ES/EIR 
North  Bay  Aqueduct 
(Phase  II  Facilities) 
Solano  County,  Cal  1  forma 


This  firm  represents  members  of  the  Vassar 
family  of  Dixon,  California,  owners  and  tenants  of  a  large 
tract  of  land  in  the  immediate  vicinity  of  the  beginning 
point  for  alternate  Route  I  of  the  Phase  II  portion  of 
the  North  Bay  Aqueduct,  Immediately  adjacent  to  our  clients 
property  is  the  point  where  a  pumping  plant  is  proposed 
for  the  removal  of  water  from  Cache  Slough  to  be  then 
carried  through  a  pipeline  under  fields  owned  by  my  clients, 
which  fields  consist  of  more  than  270  acres. 

In  addition  to  these  27o  acres,  from  the 
presentation  made  at  the  public  hearing  in  Fairfield  on 
July  29,  1981  which  was  attended  by  some  members  of  the 
Vassar  family,  it  would  appear  as  if  alternate  Route  I 
during  its  construction  phase  will  affect  adversely  the 
irrigation  distribution  system  across  much  of  the  Vassar 
tract  to  the  extent  that  more  than  500  acres  could  be  out 
of  production  for  the  growing  season  which  brackets  the 
construction  phase.  This  land,  durinq  the  1980-81  crop 
year,  netted  our  clients  in  excess  of  S450.00  per  acre, 
with  continued  inflation,  the  contemplated  damages  to 
our  clients  can  only  increase  as  the  commencement  date 
for  construction  approaches - 


a  th  the  ba.-r-fiii  wra  »iii  U  at 
■SS  tights  to  tlw  nt  f-Jl.-Wi 

ant  it  ipated  taking.  The  land  in  question  is  fenced  and  cros 
f  ei.  '*rd,  being  part  of  a  mixed  1 1  vestoex- f  a  rmi  r.g  operation, 
and  thetefore  fencing  pxoblems  and  access  by  outsiders  is  o 
constderalle  inpcirur.ee. 

In  reviewing  the  EIK,  it  would  seem  that  the 
poor  water  quality  in  Cache  Slough  should  not  be  minimized 
in  selecting  a  beginning  point  for  the  sy:  _c-m.  Likewise, 
a  route  further  to  the  north,  ever,  using  ■  le  same  water 
source,  which  would  parallel  existing  roaus  and  field 
boundaries  would  have  a  much  less  adverse  effect  to  the 
agricultural  operations  ;n  th*-  Vicinity  of  the  pipeline 
than  the  presently  proposed  Route  1. 

li.  summary.  would  appreciate  the  opportunity 
to  discuss  our  individual  problems  with  those  directly 
involved  with  the  project  ir.  greater  detail  and  before 
there  is  so  much  inflexibility  built  into  the  plans  that 
all  we  could  contemplate  is  an  acr imoninus  debate  with  the 
government  agencies  involved  over  the  amount  arid  extent  :,f 
my  clients’  damages. 


DOWNEjy,  bkAM. ,  1  Hh'VM-  '-p  a  Ri'HWER  / 

bY.' v.'  1; ''  ■) 


I  AMI  S  (.ROSSI  l«  INC 

l  >nl  I  nn<ncer 
l  am)  Planner 


lands  ol  i  ilal  inn  llnmrs,  whi»i 
■la  I  im  ata’il  "srn»mi  Hap 


Inr*  no  da- va*  lopna 
1  a-^S  a  on  I  I  I  C  I  S  ‘ 


I  a  I  laonarnl  or  •  h.il 
hr  aqurdiit  t  I  o  a 
ih  South  Canal  va-..ld 
the  1‘rban  ’  (mil  i  lnr 
nr  Is  plannrd  1'  l hr 


■  IN  W  »tLU«TI*HT« 


August  1901 


St.:*#  De. drtnent  of  Meter  Resources 

P.  0.  B:X  16008 

Stcrawn1.;,  California  >S8l6 


Tr.a?v.  you  for  the  tiae  jiv 
Ayuecucl  in  PuirfioH,  Cal 


as  !»,  ijixern  ..tout  trie  i.ort.h  i>..y 
ren.ng  of  July  29,  19c  1. 


a  My  faeilj  and  1  ir«  totally  against  Route  >1  a*  it  la  proposed  in  the 

•  Draft  Environmental  3tateaant  and  ti.a  linvironaentnl  impact  report  dated 

June,  1901a 

1  do  not  thin*  the  Doctor  who  dree  the  Jepaon  Prairie  Kap,  outlining  the 
J  Vernal  Poola,  la  qualified  to  draa  aapa  for  tha  State  of  California  ua- 
9i,-natin  ;  tha  Vamal  Pool  araaa.  Vtmal  Poola  are  nothing  but  alkali 
poola  that  water  cannot  coapletely  panatrata  during  heavy  raina. 

3  Route  #1  has  more  faults  than  any  other  routaa  in  tha  draft  reporti 

1.  It  la  not  tha  oheapeat  routa. 

2.  It  is  not  tha  least  expensive  to  operate. 

3.  It  diaturbe  tha  environaent. 

4.  It  alao  has  Vernal  Poola  and  la  aiailar  to  land  in 
Jepaon  Prairie. 

5»  I1  disturbs  ailus  of  pnae  irrigated  land  of  which 
3 i  alias  ba longs  to  the  Alluatiarte  fmalliaa. 

It  la  alao  against  tha  wionea  of  Napa  County  wh->  favor  Sou  to  #2  ns  tha 
a  nost  sfficient  and  laaa  costly.  As  anted  in  tha  Vallejo  Tlacs  herald 
^  navepe.er  on  the  front  rage  oy  .tarry  Haailton,  hapa  County's  director 
of  public  works.  Flood  Control  and  Malar  Conservation  District  and  who 
expact  to  pay  approximately  4>>.r  of  tha  total  project  coat. 

Aaer lean  Canyon  Hater  District  also  support  Route  02  because  of  Its  lower 
costs. 

C  Coat  la  v  ry  ir  orient  for  those  who  have  to  pay  for  the  project,  but  not 
**  w  those  that  will  not  spend  a  dim*.  Route  #2  le  J  Billion  dollars  cheaper 
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to  build,  and  $300,000  cheaper  per  y*ar  to  aain 
given  by  tnw  De.urteent  of  Mater  Resources. 

Routa  #2  -  34b. 3  ....  Construction  R..  .te  * 

..1  .1  Annual  Si.  »n»« 

Total  347.4  V..  .or. 

The  A 1  lus ti ..r le  fanili.a  are  a  tfir<s*.  Rjulu  »i  .. 
lOOfi  and  recoxnend  Routaa  02  or  Route  0\  url.. 

In  the  event  you  are  coraie-ring  Route  01  a,>in 
want  a  30-day  prior  notica  in  order  to  c  au .  •-  1 

NOTlCSi  is  hereby  given  that  lenftny  is  «1  act 


Ben  H.  alluatiarte 
For  Alluatiarte  Faeillei 


CC<  Edward  X.  Hhli 


Rx  hird  Emigh 

98  Biunmg  Avenue 
R.o  Vote.  California  94571 


August  5.  1961 


Regarding  your  seating  in  Fairfield.  California 


Py  first  choice  Is  Boute  1.  It  is  the  most  prsctlcsl 
for  all  concerned.  Hy  second  choice  would  he  an  open 
canal  froa  Calhoun  Slough  to  Fuaplng  station. and 
then  Route  ?A  to  next  pusping  station  along  Creed  Road. 


Slncaraly , 
Richard  f..  Eel gh 


ROGER  •  SOU2A 


ROGER  «  SOUZA - 


IBS'  U>«*n  Va.-r,  HU«.| 

S-.»un  Ck-loo  t  «4S8'> 

T«>e^hone  70/  8t>4  i.'?4 

August  l,  1981 

0*11/  .it*  Dipmwot  of  M«t*r  Uiaurui 

b<  1600088 

Sscrsaento,  Cm.  9^816 

Gentlemen : 

Mj  Worth  B«y  Aqueduct  (Phaiell  -  facility  -  Draft  -  June  19B1^ 

1)  l  would  Appreciate  being  placed  on  your  nailing  Hat,  U»  very  embarrassing 

to  receive  the  draft  and  notice  fro*  a  Tenant,  who  Uvea  In  bekerstleld. 

2)  Re:  Our  Parcel  72o  Acre*  ♦/-  Oenverton  A  Creed  Road*  -  plat  encloaed. 

a)  Route*  l,)aA,5,6  A  7  all  will  affect  Our  property. 

b)  If  the  »tat*  continue*  It*  preaent  highway  plan*,  although  we  have  a  adla 
frontage  on  Highway  12;  we  will  have  no  eccaaa.  If  routea  2A,  A,  5.  6,  or  7, 
and  an  open  canal  la  uaed  we  will  have  to  take  the  poaitfoo  that  there  will 
have  to  be  acceaa  bridge*  provided  o'Mr  the  canal  to  sect  city  and  county 

tandard*  for  th*  future  of  our  property;  or  we  will  also  be  landlocked  in 
he  Northern  Portion  - 

cl  Because  of  'he  dangeroua  faulting  area  which  you  Indicate  a*  Kirby  Hi  11a 
Fault;  It  -ould  appear  chat  thla  area  *hould  only  have  the  underground 
piping  ayitan,  beceuae  gas  test*  and  drilling  have  already  indicated  this 
fault  1*  100-120  fact  daap,  and  th*  width  1*  unknown. 

d)  No  natter  how  you  look  at  our  proparty  it  appaare  lta  going  to  be  costly 
to  dev*  lop . 

e)  If  It*  in  th*  little  triangle  near  th*  Denv* rtoo  and  Crnad  Roads,  this 
will  virtually  laodlock  the  Northern  pert  of  th*  property  because  th* 

State  Highway*  *y*t**e  doe*  not  provide  an  accass  yet  fro*  Oenverton  or 
Braacoma  Road.  So  you  could  be  Involved  In  a  total  coodeanatlon . 

J)  The  cvners  of  this  property  did  not  purchase  this  property  for  agricultural 

purpose*;  but  for  future  potential  over  the  oast  twenty  year*  and  therefor* 

It  Is  not  under  an  agricultural  preserve . 

A)  Fro*  the  above  it  would  appear  that  Route  1  would  b«  the  only  rout*  that 
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would  not  affect  our  property,  and  therefore  w*  would  a ipport  this  rou 

Since  rely, 

AIRPORT  VISTA'/^SOClATES 

■>_  .jZZL 

Roger  W<  Sous* 

Representing: 

Hark  H.  Rubensteln,  M.  0. 

Or.  a ad  Hr*.  Alan  P.  Burckln 
Or.  and  HRs.  Donald  J.  Paluska 

I.  H.  Pa  lagans* 

Heaerto  C.  Palaganas,  H.  D. 

Dr.  end  Mrs.  willl*.  Uc 

Dr.  and  Hr*.  WllUm  Llebaan 

Hr.  and  Hrs.  Richard  C.  Hurray,  Jr. 

Hr.  and  Mrs.  Roger  w.  Sons* 

Hr.  and  Hrs.  Robert  Pastorlno 
Margaret  Lois  Carlson 
Dr.  snd  Hrs.  Richard  D.  Hyaan 
Dr.  and  Mrs.  Russell  J.  Erickson 

J.  D.  Smith 


Commenting  Entity:  Environmental  Defense  Fund 
August  6,  1981 


Response  1 


The  Department  of  Water  Resources  has  comprehensively  reviewed  and  updated  the 
information  contained  in  Chapter  3.0  of  the  Draft  ES/EIR.  Details  are 
included  in  Section  1  of  the  Final  ES/EIR.  Changes  made  to  Chapter  3.0  as  a 
result  of  this  investigation  include: 

0  Updating,  correcting,  and  expanding  information  on  all  water  supply  alterna¬ 
tives,  population  projections,  municipal  and  industrial  (M&I )  water  demands, 
and  anticipated  M&I  supplemental  water  requirements. 

°  Developing  comprehensive  draft  urban  water  conservation  plans  for  Solano  and 
Napa  counties  that  specify  possible  conservation  measures  for  all  North  Bay 
Aqueduct  contracting  agencies  and  provide  important  mitigation  for  fishery 
impacts  by  extending  contract  entitlement  buildup  schedules  and 
correspondingly  delaying  North  Bay  Aqueduct  annual  diversion  increases. 

°  Revising  the  preferred  water  supply  alternative  to  insure  implementation  of 
reasonable  and  enforceable  water  conservation  programs  for  Solano  and  Napa 
counties  . 

°  Addition  of  an  environmental  impact  review  of  various  alternative  water 
supplies  that  could  potentially  supplement  the  North  Bay  Aqueduct . 

These  changes  and  others  made  to  the  Draft  ES/EIR  are  indicated  in  Section  3, 
Corrections  and  Additions  to  the  Draft  ES/EIR.  Draft  urban  water  conservation 
plans  developed  by  the  Department  of  Water  Resources  for  Solano  and  Napa 
counties  are  presented  in  Appendices  II  and  III  of  the  Final  ES/EIR. 

Results  of  the  investigation  confirm  several  conclusions  of  the  Draft  ES/EIR: 

°  The  North  Bay  Aqueduct  is  needed  before  1990  as  a  firm  supply  to  meet  the 
supplemental  M&I  water  requirements  for  Solano  and  Napa  counties. 

°  The  combined  total  potential  supply  from  all  alternative  sources  will  not 
provide  a  firm  M&I  supply  sufficient  to  meet  the  supplemental  water  demands 
for  Solano  and  Napa  counties  without  the  North  Bay  Aqueduct,  and  therefore 
the  combined  alternative  supplies  cannot  independently  constitute  an  alter¬ 
native  to  the  North  Bay  Aqueduct. 

Alternative  supplies  to  the  North  Bay  Aqueduct  can  provide  an  additional 
source  of  M&I  water  and  water  conservation  measures  can  delay  the  future  M&I 
demands  in  Solano  and  Napa  counties,  which  will  significantly  complement 
North  Bay  Aqueduct  deliveries  and  extend  the  adequacy  of  this  facility  to 
meet  demands  beyond  contracted  entitlement  buildup  schedules. 

°  Use  of  existing  supplies  has  been  maximized  in  accordance  with  State  Water 
Resources  Management  Policy. 


PrtSCSDlNG  PASS  BLANK -NOT  FILMED 
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A  reexamination  of  conclusions  drawn  in  Section  3. 2. 2.1  of  the  Draft  ES/EIR 
has  resulted  in  a  revised  estimate  of  safe  yield  for  ground  water  supply  in 
Solano  County  to  131,700  acre-feet  per  year,  reflecting  the  findings  of  the 
"Water  Action  Plan  for  the  Southwest  Sacramento  Valley  Service  Area".  This 
memorandum  report,  prepared  by  the  Department  of  Water  Resources  in  October 
1980,  was  based  on  a  land-use  survey  conducted  by  the  Department  and  a  review 
of  historical  ground  water  pumping,  precipitation,  and  ground  water  levels. 
(See  Section  1,  under  Ground  Water  Supply  Development.) 

Response  2 

As  discussed  in  Section  3.2.3.1.27  of  the  Draft  ES/EIR  and  corrected  for  the 
Final  ES/EIR,  an  increase  of  21,600  acre-feet  in  applied  agricultural  water 
demand  is  projected  by  the  year  2000.  This  is  primarily  due  to  a  substantial 
amount  of  unirrigated  agricultural  land  expected  to  be  irrigated  by  that  time. 
Consequently,  anticipated  agricultural  water  conservation  savings  through 
reuse  of  drainage  water  will  be  needed  to  irrigate  these  "new"  agricultural 
lands.  The  Department  of  Water  Resources  supports  the  use  of  agricultural 
water  conservation  measures  for  Solano  and  Napa  counties,  as  outlined  on 
page  29  of  the  Draft  ES/EIR.  (See  Response  16  and  Section  l,  under 
Conjunctive  Use  of  Surface  and  Ground  Water.) 


Response  3 


The  term  "safe  supply"  is  used  interchangeably  with  "safe  yield". 
Response  1.) 


(See 


Response  4 

The  range  of  estimates  for  potential  ground  water  supply  presented  in  the 
Draft  ES/EIR  reflected  findings  of  several  documents  and  was  not  a  statistical 
range.  The  estimate  of  safe  yield  has  been  revised  in  the  Final  ES/EIR.  (See 
Response  1.) 


Response  5 

Comment  acknowledged.  Because  estimated  safe  yield  of  ground  water  approxi¬ 
mates  that  currently  pumped  on  an  average  basis,  there  are  no  additional 
ground  water  supplies  available  for  municipal  use.  (See  Section  1,  under 
Ground  Water  Supply  Development.) 


Response  6 

See  Response  2.  Additional  conservation,  in  the  sense  of  reducing  outflow  of 
agricultural  drainage  water,  will  enable  more  agricultural  acreage  to  be 
irrigated.  Reducing  ground  water  pumping  for  application  to  crops  would  not 
increase  the  overall  supply  available  to  the  basin. 
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Response  7 

The  conclusions  in  the  Draft  ES/EIR  with  respect  to  conjunctive  use  of  ground 
water  have  been  revised.  (See  Section  1,  under  Conjunctive  Use  of  Surface  and 
Ground  Water  Supplies.) 


Response  8 

See  Responses  1  and  7 . 


Response  9 


The  estimated  range  of  safe  yield  for  ground  water  supply  development  in  Napa 
County  presented  in  the  Draft  ES/EIR  represented  the  conclusions  of  several 
documents  and  was  not  a  statistical  range. 


Response  10 


The  Draft  ES/EIR  has  been  revised  to  indicate  that,  as  a  reasonable  approxima¬ 
tion,  the  safe  yield  of  ground  water  in  Napa  County  is  equal  to  the  present 
average  annual  pumpage,  o:  about  10,500  acre-feet.  (See  Section  3.) 


Response  11 


See  Responses  1,  5,  and  10. 


Response  12 


Possible  water  conservation  measures  for  all  North  Bay  Aqueduct  contracting 
agencies  have  been  added  to  the  Final  ES/EIR.  A  general  description  of  these 
measures  is  presented  in  Appendix  I.  These  measures  are  used  in  draft  urban 
water  conservation  plans  for  Solano  and  Napa  counties,  which  are  included  as 
Appendices  II  and  III  of  this  final  report .  The  measures  presented  in  these 
draft  plans  include  measures  currently  implemented  in  the  service  areas  and 
add  new  measures  suited  to  the  character  and  needs  of  the  service  area.  Nego¬ 
tiations  in  progress  between  the  Department  of  Water  Resources  and  North  Bay 
Aqueduct  contracting  agencies  are  designed  to  establish  conservation  programs 
that  will  be  implemented  through  enforceable  institutional  means.  These 
programs  could  include  goals  or  specific  conservation  measures.  Such  programs 
will  be  reasonable,  practical,  and  economically  achievable.  The  draft  urban 
water  conservation  plans  are  being  reviewed  in  current  negotiations.  The  Final 
ES/EIR  also  presents  potential  water  savings  that  correspond  to  conservation 
measures  and  these  savings  could  be  the  framework  for  the  goals  of  a  water 
conservation  program. 
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The  urban  water  conservation  will  not  reduce  the  maximum  North  Bay  Aqueduct 
annual  contracted  entitlements;  however,  these  programs  will  extend  the 
entitlement  buildup  schedules  further  into  the  future.  The  Department  has  set 
a  first  priority  for  the  use  of  available  nonproject  funds  to  offset  a  portion 
of  the  costs  associated  with  implementing  the  programs  and  use  of  project 
funds  to  finance  parts  of  the  plans.  In  addition,  the  Department  will 
negotiate  rescheduling  of  contracted  annual  entitlement  deliveries  to 
compensate  for  water  conservation  savings  and  new  demand  predictions.  This 
rescheduling  can  spread  the  existing  delivery  schedule  volumes  over  a  longer 
period  of  time,  thereby  delaying  annual  delivery  increases  and  payments.  (See 
Section  1,  under  Urban  Water  Conservation  and  Supplemental  M&I  Needs.) 

Response  13 

The  draft  urban  conservation  plans  include  potential  savings  in  the  commercial 
and  industrial  sectors.  (See  Section  1,  under  Urban  Water  Conservation  and 
Supplemental  M&I  Needs,  and  Section  3.) 


Response  14 


Pricing  policy  evaluations  to  reduce  water  consumption  are  addressed  in  the 
recommended  urban  water  conservation  plans.  Appendices  II  and  III. 


Response  15 


See  Responses  12,  13,  and  14. 


Response  16 


Most  of  the  issues  addressed  in  this  comment  are  discussed  in  the  Draft 
ES/EIR.  Irrigation  efficiency  is  discussed  in  paragraph  3.2.3.1.23;  low 
leaching  requirement  in  the  area  is  discussed  in  paragraph  3.2.3.1.24; 
methods  for  reducing  ET  are  discussed  in  paragraphs  3.2.3.1.25  and  .26;  crop 
switching  and  introduction  of  crops  with  a  lower  ET  demand  are  discussed  in 
paragraph  3.2.3.1.26. 

The  Department  reviewed  the  agricultural  supply,  demand,  and  supplemental 
applied  water  needs  for  Solano  County  and  found  that  values  presented  in  the 
Draft  ES/EIR  were  not  consistent  with  information  presented  in  M&I  uses  and 
supplies,  which  was  obtained  from  the  Department's  "Water  Action  Plan  for  the 
Southwest  Sacramento  Valley  Service  Area".  The  corrected  values  in  the  Final 
ES/EIR  show  a  decrease  from  the  draft  report  of  about  5,000  acre-feet  per  year 
in  the  year  2000  for  agricultural  supplemental  applied  water  needs  and  an 
increase  of  about  10,000  acre-feet  of  new  agricultural  supplies  that  can  be 
obtained  from  the  reuse  of  agricultural  drainage  water.  The  Draft  ES/EIR 
indicated  that  26,700  acre-feet  of  agricultural  supplemental  applied  water 
would  be  needed  in  the  year  2000.  Based  on  the  Water  Action  Plan,  the  total 
supplemental  requirements  were  reduced  to  18,100  acre-feet  in  1990  and  to 
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121,600  acre-feet  In  2000.  Also,  to  be  consistent  with  the  Water  Action  Plan, 
the  4,000-acre-foot  estimate  in  the  Draft  ES/EIR  for  potential  reuse  of 
agricultural  drainage  water  was  corrected  to  14,000  acre-feet.  These  values 
show  that  in  the  year  2000  a  7,600  acre-foot  per  year  agricultural  requirement 

(will  exist  after  all  potential  reuse  supplies  are  used.  (See  Section  1, 

Table  3-6 (F).) 

i  The  Department  of  Water  Resources  supports  the  use  of  agricultural  water  con¬ 

servation  measures  by  Solano  and  Napa  counties,  as  outlined  on  page  29  of  the 
Draft  ES/EIR.  The  Department's  commitment  is  defined  in  DWR/SWRCB  Bulletin  4, 
"Policies  and  Goals  for  California  Water  Management:  The  Next  20  Years",  June 
1381.  The  Department  has  funded  programs  that  will  advance  our  knowledge  and 
efforts  in  the  area  of  agricultural  water  conservation.  These  include  work 
being  done  by  the  Department 's  Office  of  Water  Conservation  and  Department 
work  being  done  in  connection  with  the  Governor's  Executive  Order  B-68-80. 
Current  institutional  and  economic  constraints  make  it  difficult  to  define 
firm  water  supplies  that  could  be  developed  from  conservation  practices  and 
exchanged  for  M&I  supplemental  water  supplies  for  Solano  and  Napa  counties, 
which  are  needed  before  1990.  In  addition,  the  Draft  ES/IER,  on  page  30, 
paragraph  3.2.3.1.28,  explains  that  although  the  Solano  Project  agricultural 
service  area  provides  the  physical  means  (Putah  South  Canal )  to  transport 
agricultural  water  savings  achieved  within  its  boundaries  into  water  supplies 
for  the  cities  served  by  the  same  project,  any  water  savings  achieved  in  the 
other  scattered  agricultural  areas  would  be  difficult  and  costly  to  collect 
and  transport  for  municipal  use.  In  addition,  transport  of  any  "surplus" 
agricultural  water  through  the  Putah  South  Canal  could  also  be  prohibited 
because  of  existing  downstream  water  quality  commitments. 


Response  17 


See  Response  16. 


Response  18 

The  information  on  the  waste  water  reclamation  alternative  presented  in  the 
Draft  ES/EIR  has  been  revised.  (See  Section  1,  under  Waste  Water  Reclamation, 
and  Section  3.) 


Response  19 

See  Response  18.  Cost  information  is  available  for  this  waste  water  reclama¬ 
tion  alternative  and  is  compared  to  the  marginal  cost  of  new  fresh  water 
supplies  for  the  State  Water  Project. 


Response  20 


See  Response  18. 
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Response  21 


The  Solano  Irrigation  District  has  a  contractual  agreement  with  the  Fairfield 
Suisun  Sewer  District  for  exchange  of  up  to  6,000  acre-feet  of  Solano  Project 
water  for  an  equal  amount  of  waste  water.  SID  uses  slightly  more  than  half  of 
the  full  contract  amount  and  has  had  difficulty  in  identifying  additional  uses 
for  treated  waste  water  that  are  within  economic  transmission  distances  from 
the  treatment  plant.  (Also  see  Section  1,  under  Waste  Water  Reclamation.) 


Response  22 

See  Responses  1,  5,  12,  13,  16,  17,  and  18. 


Response  23 


On  the  basis  of  recent  changes  in  population  estimates  and  an  update  of  per 
capita  use  rates,  supplemental  water  requirements  for  Solano  and  Napa  counties 
have  been  adjusted  in  the  Final  ES/EIR.  The  Department  of  Water  Resources  has 
comprehensively  reviewed  and  updated  the  information  contained  in  Chapter  3.0 
of  the  Draft  ES/EIR.  This  review  has  shown  that  the  North  Bay  Aqueduct  is 
needed  before  1990  as  a  firm  supply  to  meet  the  supplemental  M&I  water 
requirements  for  Solano  and  Napa  counties.  Comprehensive  draft  urban  water 
conservation  programs  have  been  developed  for  North  Bay  Aqueduct  counties  that 
show  possible  conservation  measures  for  all  North  Bay  Aqueduct  contracting 
agencies  and  provide  important  mitigation  for  fishery  impacts  by  delaying 
scheduled  water  delivery  increases,  thereby  correspondingly  delaying  annual 
diversion  increases.  (See  Response  1  and  Section  1,  under  Urban  Water 
Conservation  and  Supplemental  M&I  Needs.) 


Response  24 


The  preferred  alternative  for  water  management  in  Solano  and  Napa  counties 
includes  construction  of  the  North  Bay  Aqueduct  and  implementation  of 
reasonable  and  enforceable  urban  water  conservation  programs.  (Also  see 
Response  1  to  this  letter.) 


Response  25 


See  Section  1. 


Response  26 


The  repayment  cost  of  the  North  Bay  Aqueduct  includes  a  Delta  Water  Charge  and 
Transportation  Charge,  which  include  Delta  pool,  operation  and  maintenance, 
and  construction  costs.  All  State  Water  Project  water  supply  contractors  will 
share  in  the  costs  of  developing  a  supplemental  supply  for  the  Delta  pool. 
Actual  costs  will  depend  on  which  additional  storage  and  delivery  facilities 
are  constructed  and  when.  Presently  estlmateed  costs  are  fully  presented  in 
Bulletin  132-81,  "The  California  State  Water  Project  —  Current  Activities  and 


152 


Future  Management  Plans",  Department  of  Water  Resources,  November  1981.  (See 
Section  3,  correction  and  addition  to  page  47,  paragraph  4.3.4.) 


Response  27 


New  information  has  been  added  to  the  Final  ES/EIR  on  the  relationship  between 
past,  present,  and  future  water  development,  the  North  Bay  Aqueduct,  and  Delta 
outflow.  Also,  mitigation  measures  the  Department  plans  to  take  with  regard 
to  possible  mulative  impacts  have  been  added.  This  information  is  presented 
in  Response  1  to  the  comment  letter  from  the  U.  S.  Environmental  Protection 
..gency  and  Section  3,  Corrections  and  Additions  to  the  Draft  ES/EIR. 

Additional  information  In  connection  with  the  North  Bay  Aqueduct  diversion  and 
Delta  outflow  is  presented  in  Appendix  F  of  the  Draft  ES/EIR.  This  appendix 
describes  the  methodology  and  findings  of  a  computer  analysis  of  water  quality 
and  hydraulic  impacts  associated  with  the  proposed  aqueduct  diversion  under 
worst-case  conditions.  The  evaluation  in  Bulletin  76  is  presented  in 
Response  1  to  the  U.  S.  Environmental  Protection  Agency  letter.  Bulletin  76 
shows  how  future  Delta  diversions  are  planned  to  be  properly  replaced  by 
project  releases  from  present  and  proposed  facilities.  These  releases  are 
planned  to  guarantee  Delta  outflows  to  protect  the  Delta's  environment  and 
beneficial  water  uses.  The  ratio  of  the  North  Bay  Aqueduct  diversion  to  the 
flow  of  the  Sacramento  River  at  Rio  Vista  would  be  about  11.5  percent  of  the 
minimum  monthly  protective  flow  in  July  in  a  critical  year  as  set  by  the  State 
Water  Resources  Control  Board  in  Water  Rights  Decision  1485  criteria.  For 
April-June  of  the  critical  years,  the  average  ratio  of  Aqueduct  diversion  to 
Sacramento  River  flows,  as  computed  by  operation  studies  of  actual  historical 
hydrology,  would  be  only  2  percent.  Critical  years  occur  on  the  average  of 
once  every  10  years.  Furthermore,  the  North  Bay  Aqueduct  diversions  represent 
only  0.7  percent  of  average  Sacramento  River  flows  and  only  0.002  percent  of 
wet  year  flows.  In  critical  years  and  during  summer  months,  the  Delta  is 
normally  under  controlled  flow  conditions.  During  this  controlled  condition, 
all  North  Bay  Aqueduct  diversions  will  be  replaced  by  releases  from  project 
storage  and  therefore  protective  Sacramento  River  flows  will  be  maintained. 


Response  28 


As  explained  in  paragraph  6. 1.2. 3. 2  and  illustrated  in  Figure  6-13  of  the 
Draft  ES/EIR,  a  number  of  projects  are  planned  to  Increase  the  firm  yield  of 
the  State  Water  Project.  These  projects,  which  include  construction  of  new 
water  storage  reservoirs,  pumping  facilities,  and  conjunctive  use  of  ground 
water,  are  subject  to  separate  environmental  review.  Impacts  such  as  habitat 
loss  associated  with  these  projects  will  be  described  and  mitigation  measures 
developed.  (Also  see  Response  1  to  comment  letter  from  the  U.  S. 
Environmental  Protection  Agency.) 


Response  29 


As  discussed  in  paragraph  6. 1.2. 3. 4,  modeling  studies  to  examine  effects  of 
the  Peripheral  Canal  on  hydraulic  conditions  near  the  proposed  North  Bay 
Aqueduct  diversion  indicated  no  significant  water  quality  impact.  This  is 
partly  due  to  the  requirement  of  State  Water  Resources  Control  Board 
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Decision  1485  for  a  minimum  flow  of  1,000  cubic  feet  per  second  in  the 
Sacramento  River  at  Rio  Vista.  With  respect  to  other  future  water  projects 
affecting  the  Delta  (e.g.,  San  Luis  drain),  DWR  fully  recognizes  its  responsi¬ 
bility  to  meet  all  water  quality  standards  established  in  the  Delta.  Mainte¬ 
nance  of  these  standards  will  insure  that  Delta  outflows  are  not  reduced 
during  controlled  flow  periods.  During  periods  of  controlled  Delta  outflows, 
the  North  Bay  Aqueduct  diversions  will  be  replaced  by  upstream  projects  to 
assure  compliance  with  Decision  1485  standards.  Water  quality  and  flow 
criteria  established  to  protect  the  Delta  by  Water  Rights  Decision  1485  take 
priority  over  SWP  diversions.  Diversions  for  the  North  Bay  Aqueduct  will 
contribute  to  project  reductions  of  uncontrolled  Delta  outflows.  These 
reductions  are  minor.  The  50-year  average  of  all  year  types  of  uncontrolled 
flow  is  about  22,000  cfs.  The  maximum  North  Bay  Aqueduct  diversion  represents 
about  0.5  percent  reduction  in  these  uncontrolled  flows.  This  will  have  some 
cumulative  effect  on  the  Bay-Delta  estuary  environment.  (See  Response  1  to 
letter  from  U.  S.  Environmental  Protection  Agency.) 

Response  30 

The  environmental  impacts  associated  with  alternative  M&I  water  supplies  are 
addressed  in  Section  1  of  the  Final  ES/EIR.  Environmental  impacts  were  used 
in  the  alternative  selection  process.  On  the  basis  of  an  extensive  review  of 
available  information  by  DWR  concerning  water  supply  alternatives,  it  was 
determined  that  a  combination  of  these  supplies  could  not  provide  a  firm  M&I 
supply  for  Solano  and  Napa  counties  without  the  North  Bay  Aqueduct.  Therefore 
these  supplies  cannot  independently  constitute  an  alternative  to  the  North  Bay 
Aqueduct . 


Commenting  Entity:  Friends  of  the  River 
August  7,  1981 


Response  1 

The  Department  of  Water  Resources  has  comprehensively  reviewed  and  updated  the 
information  contained  in  Chapter  3.0  of  the  Draft  ES/EIR.  Details  are 
included  in  Section  1  of  the  Final  ES/EIR.  Changes  made  to  Chapter  3.0  as  a 
result  of  this  investigation  include: 

°  Updating,  correcting,  and  expanding  information  on  all  water  supply  alterna¬ 
tives,  population  projections,  municipal  and  industrial  (M&I)  water  demands, 
and  anticipated  M&I  supplemental  water  requirements. 

°  Developing  comprehensive  draft  urban  water  conservation  plans  for  Solano  and 
Napa  counties  that  specify  possible  conservation  measures  for  all  North  Bay 
Aqueduct  contracting  agencies  and  provide  important  mitigation  for  fishery 
impacts  by  delaying  scheduled  water  delivery  increases. 


I 

°  Revising  the  preferred  water  supply  alternative  to  insure  implementation  of 

treasonable  and  enforceable  water  conservation  programs  for  Solano  and  Napa 
counties . 

■  0  Addition  of  an  environmental  impact  review  of  various  alternative  water 

'  supplies  that  could  potentially  supplement  the  North  Bay  Aqueduct. 

These  changes  and  others  made  to  the  Draft  ES/EIR  are  indicated  in  Section  3, 
Corrections  and  Additions  to  the  Draft  ES/EIR.  Draft  urban  water  conservation 
'  plans  developed  by  the  Department  of  Water  Resources  for  Solano  and  Napa 

counties  are  presented  in  Appendices  II  and  III  of  the  Final  ES/EIR. 

Results  of  the  investigation  confirm  several  conclusions  of  the  Draft  ES/EIR: 

0  The  North  Bay  Aqueduct  is  needed  before  1990  as  a  firm  supply  to  meet  the 
supplemental  M&I  water  requirements  for  Solano  and  Napa  counties. 

°  The  combined  total  potential  supply  from  all  alternative  sources  will  not 
provide  a  firm  M&I  supply  sufficient  to  meet  the  supplemental  water  demands 
for  Solano  and  Napa  counties  without  the  North  Bay  Aqueduct,  and  therefore 
the  combined  alternative  supplies  cannot  independently  constitute  an 
alternative  to  the  North  Bay  Aqueduct. 

°  Alternative  supplies  to  the  North  Bay  Aqueduct  can  provide  an  additional 
source  of  M&I  water  and  water  conservation  measures  can  delay  the  future  M&I 
demands  in  Solano  and  Napa  counties,  which  will  significantly  complement 
North  Bay  Aqueduct  deliveries  and  extend  the  adequacy  of  this  facility  to 
meet  demands  beyond  the  contract  entitlement  buildup  schedules. 

°  Use  of  existing  supplies  has  been  maximized  ci  accordance  with  State  Water 
Resources  Management  Policy. 


Response  2 

The  Department  has  prepared  revised  and  more  detailed  water  conservation  plans 
for  Solano  and  Napa  counties.  These  plans,  presented  as  Appendices  II  and  III 
in  the  Final  ES/EIR,  include  a  number  of  possible  measures  beyond  those 
considered  in  the  draft  report.  See  Response  1  and  Section  1. 


Response  3 


See  Response  1,  Section  1  (Urban  Water  Conservation  and  Supplemental  M&I 
Needs),  and  Appendices  II  and  III. 


Response  A 

The  potential  for  conservation  in  the  commercial  and  industrial  sector  is 
considered  in  the  revised  analysis  and  included  in  the  preferred  alternative 
as  urban  conservation  programs.  Appendices  II  and  III  present  updated  urban 
water  conservation  information  and  plans  for  Solano  and  Napa  counties. 
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Response  5 


See  Responses  1  and  4,  and  Section  1. 


Response  6 

The  preferred  alternative  is  consistent  with  the  goals  and  policies  of  the 
Department  of  Water  Resources.  (See  Response  1  and  Section  1.) 


Response  7 

This  argument  is  essentially  correct.  However,  as  stated  in  Section  1,  the 
Department  has  concluded  that  the  North  Bay  Aqueduct  will  be  needed  as  a  firm 
supply  before  1990.  Also,  as  a  result  of  the  Departments  reexamination  of 
potential  water  demands  and  needs,  adjustments  in  annual  contracted  entitle¬ 
ment  buildup  schedules  are  part  of  negotiations  for  finalization  of  the  urban 
water  conservation  programs.  These  adjustments,  if  requested,  will  bring 
payments  under  the  Delta  Water  Charge  in  line  with  lower  rates  of  demand 
buildup  due  to  the  water  conservation  plans  and  lesser  rates  of  population 
growth  than  contemplated  when  the  contracts  were  executed  in  the  early  1960s. 
(See  Response  1  to  this  letter  and  Section  1.) 


Response  8 

The  reevaluation  of  possible  alternatives  to  the  aqueduct  confirmed  the 
conclusion  of  the  Draft  ES/EIR  that  the  aqueduct  will  be  necessary  to  meet 
demands  for  supplemental  water  in  Solano  and  Napa  counties  before  1990. 


Response  9 


The  preferred  alternative  in  the  Final  ES/EIR  includes  only  the  North  Bay 
Aqueduct  plus  reasonable  and  enforceable  urban  water  conservation  programs. 
Other  supplemental  sources  may  include  future  waste  water  reuse  and  some  yield 
from  conjunctive  use  of  surface  and  ground  water  if  the  potential  is  not  all 
used  for  agriculture.  (See  Section  1.) 


Response  10 


The  preferred  alternative  has  been  modified  to  include  urban  water  conserva¬ 
tion  programs  that  can  be  enforced  by  institutional  means.  Draft  conservation 
plans  have  been  developed  for  the  Final  ES/EIR  and  are  being  reviewed  in 
negotiations  between  the  Department  of  Water  Resources  and  North  Bay  Aqueduct 
contracting  agencies.  The  plans  are  designed  to  finalize  the  conservation 
programs.  These  draft  plans  are  in  Appendices  II  and  III  and  suggest  possible 
measures,  funding,  and  timing.  In  addition,  the  Department  is  reviewing 
extensions  of  contracted  entitlement  buildup  schedules,  which  will  lower  costs 
and  provide  an  incentive  to  conserve.  (See  Response  1  to  this  letter  and 
Section  1.) 
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Response  11 

See  Responses  1  and  10. 


Response  12 


As  explained  in  Section  1,  the  need  for  the  North  Bay  Aqueduct  before  1990  as 
a  firm  supply  has  been  confirmed.  In  addition,  in  Section  1,  under  Waste 
Water  Reclamation,  reuse  of  water  has  been  examined  in  greater  detail  than  in 
the  Draft  ES/EIR  and  has  been  found  to  have  limited  potential  at  this  time 
because  of  economic  factors.  Means  are  described  in  the  Final  ES/EIR  to 
insure  implementation  of  urban  water  conservation  measures.  The  evaluation  of 
the  impacts  associated  with  the  North  Bay  Aqueduct  assumes  a  worst -case  condi¬ 
tion.  The  construction  impacts  evaluate  the  full  design  features  of  the  pipe 
and  pumping  station.  Impacts  associated  with  the  North  Bay  Aqueduct  Delta 
diversions  and  growth-inducing  impacts  assume  maximum  entitlement  diversions. 
(See  also  Response  7.) 


Response  13 


Further  investigations  for  the  Final  ES/EIR  have  confirmed  that  there  are  no 
fully  adequate  alternatives  to  the  North  Bay  Aqueduct.  Partial  alternatives 
or  supplements  to  the  aqueduct,  including  a  discussion  of  anticipated  con¬ 
straints  and  impacts,  are  the  focus  of  Chapter  3.0  of  the  Draft  ES/EIR.  Much 
of  the  information  in  this  chapter  has  been  expanded  and  updated  and  is 
included  in  Sections  1  and  3  of  the  Final  ES/EIR.  As  noted  in  Section  3.4  of 
the  Draft  ES/EIR,  a  potentially  significant  nonstructural  alternative  is  water 
conservation.  Water  conservation  is  included  as  part  of  the  preferred  alter¬ 
native  for  Solano  and  Napa  counties.  Information  on  water  conservation  in  the 
draft  report  has  been  further  expanded  in  the  Final  ES/EIR. 


Response  14 


See  Response  13. 


Response  15 


See  Responses  1,  2,  3,  13,  and  14. 


Response  16 


Table  4-3  consists  of  major  costs  of  SWP  deliveries  of  a  raw  water  supply  for 
the  North  Bay  Aqueduct  that  can  be  reasonably  estimated,  including  mitigation 
costs.  The  water  conservation  programs  included  in  the  preferred  alternative 
for  the  Final  ES/EIR  will  delay  contracted  entitlement  buildup  schedules  and 
thereby  reduce  the  cost  of  water  treatment,  water  heating,  and  waste  water 
treatment  and  disposal.  Delta  water  supplies  for  all  North  Bay  Aqueduct 
alignments  will  not  have  significantly  different  costs  for  the  items  listed 
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above.  Future  water  supplies  for  waste  water  reclamation  probably  will 
require  some  additional  treatment  costs. 


Response  17 

The  costs  of  supplying  additional  water  to  the  Delta  pool  will  depend  on  which 
supply  projects,  many  of  which  are  authorized  by  SB  200,  are  actually  con¬ 
structed.  All  of  the  water  sources  under  study  as  future  additions  to  the 
State  Water  Project  have  different  unit  costs  of  new  yield,  as  shown  in  the 
following  tabulation. 

Future  Source  of  Water  Incremental  Yield  Unit  Cost 

for  State  Water  Project  (Acre-Feet /Year  )  ( $/Acre-Foot  ) 


Peripheral  Canal 

700,000 

100 

Cottonwood  Creek  Project 

200,000 

200 

Thornes -Newville 

220,000 

245 

Los  Vaqueros 

265,000 

325 

Enlarged  Shasta  Reservoir 

1,400,000 

175 

These  projects  will  be  subject  to  additional  separate  environmental  review. 

The  general  provisions  of  all  SWP  water  supply  contracts  include  allowances 
for  temporary  and  permanent  water  delivery  shortages.  The  temporary  shortages 
are  a  function  of  hydrology  and  are  planned  for  in  the  determination  of 
project  yield  and  deliveries.  Project  user  contracts  include  these  shortages 
and  the  probable  frequency  of  occurrence.  The  economics  associated  with  these 
temporary  shortages  are  included  by  local  users  in  their  agricultural  use. 
These  temporary  shortages  are  not  planned  for  M&I  users  and  project  operation 
studies  show  that  M&I  users  will  not  be  subjected  to  these  deficiencies.  This 
is  the  case  with  the  North  Bay  Aqueduct  water  users.  A  permanent  shortage 
would  affect  all  SWP  users.  There  is  no  information  available  to  determine 
the  economic  effects  of  this  type  of  shortage;  however,  the  North  Bay  Aqueduct 
maximum  entitlement  constitutes  less  than  2  percent  of  the  State  Water  Project 
maximum  entitlement. 


Response  18 


More  detailed  cost  information  has  been  developed  on  both  water  conservation 
and  waste  water  reclamation  and  is  included  in  the  Section  1  and  in  Appen¬ 
dices  II  and  III.  No  alternative  M&I  water  supply  that  is  not  part  of  the 
preferred  alternative  has  been  eliminated  solely  on  cost  considerations. 
(Also  see  Response  13.  ) 

Response  19 

See  Responses  1,  4,  7,  8,  10,  12,  13,  14,  16,  17,  and  18. 
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Response  20 


The  discussion  of  population  growth  and  cumulative  impacts  presented  in 
Section  6.2  and  6.3,  respectively,  is  based  on  information  contained  in  other 
sections  throughout  the  Draft  ES/EIR  (e.g.,  Section  3.1,  Supplemental  Water 
Needs;  Section  5.4,  Air  Resources;  Section  5.6,  Population;  Section  5.7,  Land 
Use;  Section  5.8,  Public  Services  and  Facilities;  Section  6.1.1,  Construction 
Impacts;  Section  6.12,  Operational  Impacts). 


Response  21 


Based  on  local  General  Plans  and  personal  communication  with  planning  staff, 
Solano  County  projects  a  population  of  326,000  for  1990.  This  is  somewhat 
lower  than  the  most  recent  State  Department  of  Finance  estimates  of  342,400, 
on  which  North  Bay  Aqueduct  water  demand  calculations  are  based  (see 
Table  6-2 (F)).  Based  on  the  1975  General  Plan,  Napa  County  projects  a  popu¬ 
lation  of  115,000  for  the  year  2000.  The  most  recent  State  Department  of 
Finance  estimate  is  113,200  (see  Table  6-2(F)).  The  latter  estimate  is  an 
increase  of  only  14,100  over  the  present  county  population.  Therefore,  maxi¬ 
mum  demand  for  the  North  Bay  Aqueduct  supply  will  not  be  realized  until  well 
beyond  the  year  2000  in  Napa  County.  Policies  of  the  State  of  California's 
Urban  Strategy,  including  clustering  of  development  where  possible,  protecting 
agricultural  lands,  and  preserving  open  space,  are  all  policies  contained  in 
local  general  plans  in  Solano  and  Napa  counties. 


Response  22 


The  discussion  of  cumulative  impacts  in  Section  6.3  of  the  draft  report  is 
based  on  information  and  analysis  contained  throughout  the  remainder  of  the 
Draft  ES/EIR.  The  projects  cited  in  Section  6.3  are  those  that  are  of  enough 
significance  to  create  a  potential  for  substantial  cumulative  impacts  along 
with  the  North  Bay  Aqueduct  project.  (See  Response  1  to  comment  letter  from 
U.  S.  Environmental  Protection  Agency.) 


Response  23 


The  hydrologic  modeling  analysis  conducted  as  part  of  the  Draft  ES/EIR  and 
presented  in  Appendix  F  of  the  draft  report  used  base  conditions  in  the  Delta 
that  assumed  export  of  water  by  the  SWP  and  CVP.  Cumulative  impacts  are 
discussed  in  Response  1  to  the  U.  S.  Environmental  Protection  Agency  comment 
letter.  (See  page  F-3  of  the  Draft  ES/EIR.) 


Response  24 


The  cumulative  impacts  of  the  CVP,  SWP,  and  other  existing  and  future  projects 
(e.g.,  SB  200  facilities)  were  analyzed  in  Bulletin  76,  published  by  the 
Department  of  Water  Resources  in  1978.  This  report  was  incorporated  into  the 
Draft  ES/EIR  by  reference.  (See  Response  1  to  comment  letter  from  U.  S. 
Environmental  Protection  Agency.) 
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Response  25 


The  impacts  of  new  supply  and  delivery  facilities  to  increase  the  Delta  pool 
will  depend  on  which  projects  are  actually  constructed.  The  specific  effects 
of  each  of  these  projects  will  be  determined  during  their  environmental 
review.  The  degree  of  deficiency  in  dry  and  critical  years  would  depend  on 
how  many  additional  water  supply  projects  of  the  SWP  are  built .  The  incre¬ 
mental  impact  of  the  North  p  Aqueduct  diversion  on  the  degree  of  deficiency 
that  may  be  required  of  present  SWP  contract  users  will  be  minor.  (The  North 
Bay  Aqueduct  maximum  annual  entitlement  represents  less  than  one  percent  of 
the  total  Delta  diversions.)  (See  Response  1  to  comment  letter  from  U.  S. 
Environmental  Protection  Agency  and  Response  17  to  this  letter.) 


Commenting  Entity:  Pacific  Gas  and  Electric  Company 
July  15,  1981 


Response  1 


The  Department  will  provide  Pacific  Gas  and  Electric  Company  with  sufficient 
advance  notice  for  any  engineering  work,  acquisition  of  rights  of  way  and 
permits,  materials  delivery,  and  construction  work  that  might  be  necessary 
during  project  development  and  operation. 


Commenting  Entity:  The  Nature  Conservancy 
July  24,  1981 


Response  1 


Following  review  of  all  comments  on  the  Draft  ES/EIR  and  discussions  with 
local  water  agency  officials.  Route  1  has  been  selected  as  the  preferred 
aqueduct  alignment. 


Response  2 


Comments  noted.  The  biological  sensitivity  of  Routes  2/2A  has  been  recognized 
in  the  Draft  ES/EIR  (Section  6.1.1.1.15,  p.  130). 
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Commenting  Entity:  The  Nature  Conservancy 
August  25,  1981 


Response  1 


Route  1  Modified  has  been  dropped  from  consideration  as  a  route  for  the  North 
Bay  Aqueduct.  (See  Response  B1  to  comment  letter  from  Napa  County  Flood 
Control  and  Water  Conservation  District.) 


Commenting  Entity:  The  California  Native  Plant  Society 
State  Conservation  Coordinator 
July  26,  1981 


Response  1 


Following  review  of  all  comments  received  on  the  Draft  ES/EIR  and  discussions 
with  local  water  agency  officials,  Route  1  has  been  selected  as  the  preferred 
North  Bay  Aqueduct  alignment. 


Response  2 


Sample  test  borings  taken  along  Route  2  indicate  that  construction  of  the 
aqueduct  would  probably  not  affect  surrounding  vernal  pools.  Other  alignments 
have  not  been  thoroughly  investigated  from  a  geotechnical  standpoint  (Section 
6. 1.1. 1.8,  p.  94).  Further  test  borings  and  continued  monitoring  of  ground 
water  levels  in  sensitive  vernal  pool  areas  for  the  selected  route  has  been 
added  to  mitigation  measures  in  Section  6. 1.1. 5.  (Section  6. 1.1. 5.1,  pp.  134, 
135).  Corrective  measures  are  also  in  Response  3  to  this  letter. 


Response  3 


Comment  noted.  Areas  disturbed  by  construction  would  be  revegetated  with 
native  plant  species  to  the  maximum  extent  practicable  (Section  6. 1.1. 5.1, 
p.  134).  (See  also  Section  3,  corrections  to  page  133,  new  paragraph  6. 1.1. 4 
and  additions  to  6. 1.1. 5. 


j 
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Commenting  Entity:  The  California  Native  Plant  Society 
Sacramento  Valley  Chapter 
August  10,  1981 


Response  1 


Additional  investigation  by  the  Department  has  resulted  in  revised  information 
for  Chapter  3.0  of  the  Draft  ES/EIK.  This  investigation  confirms  the  neces¬ 
sity  of  the  North  Bay  Aqueduct  to  meet:  water  demands  in  Solano  County  before 
1990.  (See  Sections  1  and  3.  ) 


Response  2 


Demand  for  agricultural  water  in  Solano  County  to  the  year  2000  will  be  met 
through  reuse  of  agricultural  irrigation  supply,  waste  water  reclamation,  and 
possibly  conjunctive  use  of  surface  and  ground  water.  Agricultural  water 
demand  in  Napa  County  is  expected  to  decline  by  the  year  2000. 


Response  3 

hydrologic  modeling  conducted  as  part  of  the  Draft  ES/EIR  and  included  as 
\ ppeiut i x  F  of  the  draft  report  considered  the  potential  impacts  of  the 
i’Tipheral  Canal.  Because  Delta  water  quality  and  flow  protection  provided  by 
the  State  Water  Resources  Control  Board  through  Decision  1485  apply  with  or 
without  the  Peripheral  Canal,  construction  of  the  Canal  would  not  have  a 
significant  impact  on  North  Bay  Aqueduct  water  quality.  Any  changes  in  the 
Peripheral  Canal  or  Decision  1485  would  require  a  separate  Environmental 
Impact  Report.  Additional  water  quality  sampling  in  Cache  Slough  near  the 
proposed  North  Bay  Aqueduct  intake  has  shown  that  removal  of  the  Vacaville 
Wastewater  Treatment  Plant  discharge  upstream  of  Cache  Slough  will  signifi¬ 
cantly  benefit  water  quality  there.  (See  Response  3  to  letter  from  the  City 
of  Napa,  Response  1  to  letter  from  U.  S.  Environmental  Protection  Agency,  and 
Response  8  to  Letter  from  The  Resources  Agency  of  California.) 

Response  4 


Following  review  of  all  comments  received  on  the  Draft  ES/EIR  and  discussions 
with  local  water  agency  officials,  Route  1  has  been  selected  as  the  preferred 
North  Bay  Aqueduct  alignment. 


Response  5 


Areas  disturbed  by  construction  would  be  revegetated  with  native  plant  species 
to  the  maximum  extent  practicable.  (See  also  Section  3,  corrections  to 
page  133,  new  paragraph  6. 1.1. 4  and  additions  to  6. 1.1. 5.) 
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Commenting  Entity:  The  California  Native  Plant  Society 
San  Francisco  Bay  Area  Chapter 
July  27,  1981 


Response  1 
Comment  noted. 


Response  2 

See  Response  20  and  21  to  comment  letter  from  Friends  of  the  River  and 
Response  10  to  comment  letter  from  U.  S.  Environmental  Protection  Agency. 
Growth-inducing  aspects  of  the  proposed  action  are  discussed  in  Section  6.2.3, 
p.  144  of  the  Draft  ES/EIR. 


Response  3 

Following  review  of  all  comments  on  the  Draft  ES/EIR  and  discussions  with 
local  water  agency  officials,  Route  1  has  been  selected  as  the  preferred  North 
Bay  Aqueduct  alignment.  This  alignment  avoids  much  of  the  Jepson  Prairie 
habitat.  In  the  event  that  Route  2/2A  were  selected,  vernal  pools  would  be 
protected  to  the  maximum  extent  practicable.  (See  discussions  in 
Section  6. 1.1. 5,  p.  133,  and  Section  6. 1.1. 5.1,  pp .  134-135,  of  the  Draft 
ES/EIR.  ) 


Response  4 
See  Response  3. 


Response  5 

Possible  mitigation  measures  are  discussed  in  Section  6. 1.1. 6,  p.  133,  as 
corrected  in  Section  3.  DWR  will  restore  disturbed  areas  to  natural  condi¬ 
tions  to  the  extent  possible.  (See  also  Section  3,  corrections  to  page  133, 
new  paragraph  6. 1.1. 4  and  additions  to  6. 1.1. 5. 

Response  6 
Comments  noted. 
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Commenting  Entity:  State  Senator  Jim  Nielsen 

July  29, ~ 1981 


Response  L 


The  Department  of  Water  Resources  considered  reasonable  and  enforceable  water 
conservation  programs  for  Solano  County  Flood  Control  and  Water  Conservation 
District  and  Napa  County  Flood  Control  and  Water  Conservation  District 
according  co: 

Environmental  Documentation  Process.  The  Department  of  Water  Resources 
received  important  comments  on  the  Draft  ES/EIR  pertaining  to  water  conser¬ 
vation.  The  Department  is  required  by  law  to  respond  to  these  comments  in  a 
meaningful  manner.  This  law  lias  been  established  by  the  National  Environ¬ 
mental  Policy  Act  and  the  California  Environmental  (Duality  Act.  In  addi¬ 
tion.,  responsible  agencies  are  required  to  adopt  feasible  alternatives  and 
mitigation  measures  that  reduce  significant  impacts.  Water  conservation  is 
a  mitigation  measure  for  possible  fishery  impacts  because  it  will  delay 
contracted  entitlement  buildup  schedules  and  correspondingly  reduce  North 
Bay  Aqueduct  diverions. 

Federal  Permit  Process.  A  U.  S.  Array  Corps  of  Engineers  permit  is  required 
for  the  North  Bay  Aqueduct  pursuant  to  the  provisions  of  Section  10  of  the 
Rivers  and  Harbor  Act  of  1899  (33  (JSC  403  )  and  Section  404  of  the  Clean 
Water  Act  (33  USC  1344  ).  This  permit  process  requires  consultation  wi*-h 
federal  agencies,  including  the  Environmental  Protection  Agency  (EPA).  This 
information  is  described  in  Chapter  2.0  of  the  Draft  ES/EIR.  The  EPA ’s 
comment  on  the  Draft  ES/EIR  states  "Discharges  in  conjunction  with  the 
proposed  action  would  not  comply  with  the  Section  404(b)(1)  guidelines  if  it 
can  be  determined  that  a  combination  of  water  supply  alternatives  evaluated 
in  Section  3  of  the  Draft  ES/EIR  is  practicable  and  fulfills  the  basic 
purpose  of  the  proposed  project.”  Since  water  conservation  was  listed  as  a 
water  supply  alternative  in  the  Draft  ES/EIR,  it  was  necessary  that  a 
specific  conservation  plan,  as  well  as  specifics  on  other  alternatives,  be 
developed  to  properly  identify  the  potential  of  the  alternatives  to  comply 
with  EPA's  request. 

Executive  Order  B-68-80.  The  Governor  of  the  State  of  California  has 
directed  the  Department  to  prepare  a  water  conservation  plan  for  all  State 
Water  Project  contractors. 

Slate  Water  Resources  Management  Policy.  The  State's  present  policies  are 
listed  in  a  public  review  draft,  "Policies  and  Goals  for  California  Water 
Management,  the  Next  20  Years”,  Bulletin  4,  Department  of  Water  Resources 
and  State  Water  Resources  Control  Board,  June  1931. 

Policy  One  states  that  water  resources  already  developed  shall  be  used  to 
the  maximum  extent  before  new  sources  are  developed.  Policy  Four  states 
that  water  development  plans  shall  achieve  maximum  practicable  conservation 
and  efficient  use  of  the  water  of  the  State  and  that: 

-  Conservation  measures  shalL  be  reasonable,  practicable,  and  economically 
achievable.  Energy  savings  and  environmental  factors  will  be  given  strong 
cons iderat ion  . 


164 


-  Actions  shall  be  taken  to  ensure  that  water  is  used  in  a  reasonable  manner 
and  to  prevent  unreasonable  use  of  water,  recognizing  the  unique  nature  of 
each  water  use . 

-  Current  use  of  water  supplies  in  a  particular  area  shall  be  examined  to 
determine  the  extent  to  which  conservation  actions  can  satisfy  increasing 
demand  and  defer  additional  water  development  for  that  area.  Where  there 
are  demonstrated  opportunities  for  water  management,  proposals  shall  be 
developed  to  reflect  reasonable  and  practicable  conservation. 

-  All  means  shall  be  explored  for  implementing  water  conservation,  including 
additional  legislation  that  will  authorize  or  require  local  water  agencies 
to  mandate  water  conservation  as  a  condition  of  new  or  continued  service 
and  to  establish  pricing  measures  that  encourage  water  conservation. 

Possible  water  conservation  measures  for  all  North  Bay  Aqueduct  contracting 
agencies  have  been  added  to  the  Final  ES/EIR.  A  general  description  of  these 
measures  is  presented  in  Appendix  I.  These  measures  are  used  in  draft  urban 
water  conservation  plans  for  Solano  and  Napa  counties,  which  are  included  as 
Appendices  II  and  III  of  this  final  report.  The  measures  presented  in  these 
draft  plans  include  measures  currently  implemented  in  the  service  areas  and 
new  measures  suited  to  the  character  and  needs  of  the  service  area.  Negotia¬ 
tions  in  progress  between  the  Department  of  Water  Resources  and  North  Bay 
Aqueduct  contracting  agencies  are  designed  to  establish  conservation  programs 
that  will  be  implemented  through  enforceable  institutional  means  including 
goals  or  specific  conservation  measures.  Such  programs  will  be  reasonable, 
practical,  and  economically  achievable.  The  draft  urban  water  conservation 
plans  are  being  reviewed  in  current  negotiations.  The  Final  ES/EIR  also 
presents  potential  water  savings  that  correspond  to  specific  conservation 
measures  and  these  savings  could  be  the  framework  for  the  goals  of  a  water 
conservation  program.  This  conservation  program  will  not  reduce  the  maximum 
annual  entitlements  of  the  North  Bay  Aqueduct. 

The  finalized  conservation  plans  will  satisfy  he  requirements  of  the 
environmental  documentation  process  and  the  E.ci  utive  Order.  The  cost  of 
implementing  the  possible  water  conservation  measures  is  outlined  in 
Tables  3-12 (F)  and  3-16 (F).  These  costs  could  be  reduced  by  nonproject 
funding  from  sources  such  as  the  Renewable  Resources  Investment  Fund  and  funds 
from  the  State  Water  Resources  Control  Board  for  projects  that  qualify  for 
this  conservation  program.  In  allocating  these  nonproject  funds,  North  Bay 
Aqueduct  conservation  programs  will  be  given  a  first  priority  to  the  extent 
that  the  Department  of  Water  Resources  has  the  authority  to  determine 
priorities.  State  Water  Project  funds  can  also  be  used  to  finance  capital 
costs  associated  with  these  conservation  plans. 

In  addition,  contract  modifications  that  provide  significant  cost  savings  from 
extension  of  annual  contracted  entitlement  buildup  schedules  for  the  North  Bay 
Aqueduct  water  supply  are  part  of  the  current  negotiations  for  a  conservation 
program.  This  reduction  in  project  costs  is  being  reviewed  to  determine 
extensions  due  to:  (1)  demand  changes,  which  differ  from  contracted 
estimates,  and  (2)  water  savings  from  implementation  of  water  conservation 
programs.  These  changes  will  delay  or  extend  some  of  the  contracted  scheduled 
annual  entitlements  and  the  maximum  annual  contracted  entitlements.  This  will 
reduce  the  SWP  Delta  Water  Charge  to  each  of  the  contractors  by  extending 
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their  contract  buildup  schedule  into  the  future.  The  SWP  Variable  Operation, 
Maintenance,  Power,  and  Replacement  component  of  the  Transportation  Charges  to 
each  contractor  will  also  be  reduced  due  to  lesser  quantities  of  water  being 
pumped  because  of  the  conservation. 


Response  2 

In  October  1981,  the  Department's  Division  of  Design  and  Construction  reevalu¬ 
ated  the  completion  schedule  for  the  North  Bay  Aqueduct  with  the  objective 
that  it  be  expeditious  and  feasible.  The  most  prudent  schedule  would  require 
45  months  after  the  Notice  of  Determination  is  filed  in  July  1982.  The 
estimated  date  of  completion  for  the  North  Bay  Aqueduct  is  May  1986.  The 
45-month  schedule  involves  a  6-day  construction  work  week  and  the  assumption 
that  the  pumping  units  will  be  standard  single-speed  equipment.  The  Depart¬ 
ment  of  Water  Resources  also  evaluated  a  construction  schedule  that  required 
extended  daily  work  shifts;  however,  this  would  be  costly  and  probably  not 
needed  because  procurement  of  the  pumps  for  the  North  Bay  Aqueduct  is  the 
critical  time  constraint. 


Commenting  Entity:  Downey,  Brand,  Seymour  and  Rohwer 
August  11,  1981 

Response  1 

Comments  concerning  site-specific  impacts  of  the  aqueduct  on  the  Vassar 
property  are  acknowledged. 


Response  2 

The  water  quality  of  North  Bay  Aqueduct  deliveries  and  the  alignment  of  the 
aqueduct  were  comprehensively  discussed  in  the  Draft  ES/EIR.  The  factors 
associated  with  selection  of  an  alignment  are:  (1)  environmental  impacts, 

(2)  design,  (3)  construction,  (4)  operation,  (5)  costs,  and  (6)  public 
safety.  The  preferred  alternative  alignment  was  selected  over  other  align¬ 
ments  based  on  these  factors.  A  water  quality  study  of  Cache  Slough  is  pre¬ 
sented  in  the  Draft  ES/EIR.  More  information  on  Cache  Slough  is  provided  in  a 
Department  of  Water  Resources  publication,  "Investigation  of  Cause  of  Increase 
in  Chloride  Concentrations  at  the  Proposed  North  Bay  Aqueduct  Intake  at  Cache 
Slough"  (July  1981 )  and  in  Response  8  to  the  comment  letter  from  The  Resources 
Agency  of  California. 


Response  3 

The  Department  is  willing  to  work  closely  with  representatives  of  the  Vassar 
family  to  alleviate  any  anticipated  problems  related  to  aqueduct  construction 
across  the  property.  Department  representatives  met  with  the  Vassar  family 
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and  their  attorney  on  September  16,  1981,  to  discuss  matters  related  to  alter¬ 
native  Route  1  of  the  North  Bay  Aqueduct.  The  discussion  focused  on  concerns 
of  the  Vassar  family  outlined  in  this  comment  letter.  Other  matters  related 
to  the  livestock  farming  operation  of  Vassar  lands  were  also  identified  and 
discussed  at  this  meeting.  To  the  extent  possible,  the  planning  and  construc¬ 
tion  process  will  incorporate  the  points  identified  at  this  meeting  with  the 
intent  of  minimizing  any  adverse  impact  to  Vassal  oroperty.  To  the  extent 
that  such  impact  cannot  be  minimized,  documented  damage  to  the  Vassar  family 
lands  from  the  North  Bay  Aqueduct  will  be  compensated  by  the  the  Department  of 
Water  Resources.  This  policy  and  the  service  provided  to  the  Vassar  family 
will  be  extended  to  all  landowners  affected  by  the  North  Bay  Aqueduct. 


Commenting  Entity:  James  Gross!,  Jr.,  Inc.,  Civil  Engineer 

July  28,  1981 


Response  1 


DWR  will  work  with  the  city  of  Fairfield  and  Citation  Homes  to  alleviate  any 
problems  created  by  the  North  Bay  Aqueduct  Route  1  alignment.  The  Department 
of  Water  Resources  is  studying  the  General  Development  Plan  for  the  Greenvale 
planned  unit  development  and  will  meet  with  James  Gross!  and  other  Citation 
Home  representatives  to  develop  a  solution  to  this  problem. 


Commenting  Entity:  Ben  W.  Allustiarte 
August  5,  1981 


Response  1 


Comment  noted.  Following  review  of  all  comments  received  on  the  Draft  ES/EIR 
and  discussions  with  local  water  agency  officials,  Route  1  has  been  selected 
as  the  preferred  aqueduct  alignment. 


Response  2 


Commenc  noted.  Vernal  pools  are  discussed  in  Section  5. 3. 1.2,  pp.  64-65,  and 
shown  in  map  segment  Figures  6-1  to  6-11. 


Response  3 


A  summary  evaluating  both  the  positive  and  negative  environmental  effects  of 
each  alternative  alignment  is  presented  in  Section  6.4,  pp.  146-155;  an  over¬ 
view  is  presented  in  Table  6-3.  As  discussed  in  the  draft  report,  Route  1 
offers  a  number  of  significant  environmental  advantages. 
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Response  4 


Napa  County  Flood  Control  and  Water  Conservation  District  has  stated  that 
Route  2  should  be  included  as  a  preferred  alternative  for  reasons  outlined  in 
a  letter  from  John  Mikolojcik  to  the  Department  of  Water  Resources  (August  11, 
1981).  Napa  County  Flood  Control  and  Water  Conservation  District  and  American 
Canyon  County  Water  District  have  expressed  in  their  comments  a  willingness  to 
support  the  Route  1  alternative  if  an  equitable  allocation  of  costs  can  be 
achieved . 


Response  5 


Comments  expressing  concern  for  aqueduct  construction  and  operations  costs  are 
noted.  These  costs  are  one  of  many  factors  considered  in  selecting  a  pre¬ 
ferred  alignment,  including  the  economic  costs  of  secondary  distribution. 


Response  6 


Comment  supporting  Route  2  or  Route  4  as  the  preferred  aqueduct  alternative  is 
noted.  A  meeting  was  held  with  Mr.  Allustiarte  during  development  of  the 
Draft  ES/EIR;  his  concerns  were  identified  and  incorporated  into  the  planning 
process.  Department  of  Water  Resources  representatives  will  meet  with  all 
landowners  affected  by  construction  of  the  North  Bay  Aqueduct  to  discuss  their 
concerns  about  this  project .  The  Department  will  incorporate  the  concerns  of 
landowners  into  the  planning  and  construction  process  with  the  intent  of 
minimizing  adverse  impacts  where  possible.  Documented  damage  to  landowners 
from  the  North  Bay  Aqueduct  will  be  compensated  by  the  Department  of  Water 
Resources  . 


Commenting  Entity;  Richard  M.  Emigh 
August  5,  1981 


Response  1 


Following  review  of  all  impacts,  design  and  construction  features,  and 
comments  received  on  the  Draft  ES/EIR  and  after  discussions  with  local  water 
agency  officials,  the  Department  has  selected  Route  1  as  the  preferred 
aqueduct  alignment. 
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>aar’i  i  t  M 


but  It v:  Huge  r  W.  Souza 
August  1  ,  1981 


Response 

CuHeii  -  .  •»  .  ,>i.»  .-d  >n  the  mailing  list  for 

dlstrlhiti 

He  iconic  . * 

Hunt  1  . 


Re  spun  s»-  .  *■ 

A  reasonable  lu’she'  1  -t  i  ige-  •  t  ;r'ii  ies  ,»iui  livestock  would  be  provided 
across  the  anal  ,>  •>  r  •  i  >ns  •!  •  tquedmt  routes  noted  if  they  were  selected. 

However,  the  Department  oa-.  ■,.•  1  ted  Route  1  as  the  preferred  aqueduct 
a  1 ignmen  t  . 


Response  2c 

The  concrete  lining  of  the  open  canal  of  North  Bay  Aqueduct  alignments  2  and  5 
cannot  be  assured  to  be  watertight;  however,  the  amount  of  leakage  would  be 
far  less  than  that  required  to  cause  foundation  problems.  The  Department  has 
selected  Route  1  as  the  preferred  aqueduct  alignment. 


Response  2d 

Comment  noted.  The  Department  will  work  closely  with  landowners  to  alleviate 
any  anticipated  problems  related  to  aqueduct  construction  across  their 
property. 

Response  2e 

Comment  noted.  The  Department  of  Water  Resources  will  work  with  all  property 
owners  potentially  affected  by  the  selected  aqueduct  alignment  to  help 
alleviate  any  anticipated  problems. 


Response  3 

Comment  noted.  Department  of  Water  Resources  representatives  will  meet  with 
all  landowners  affected  by  construction  of  the  North  Bay  Aqueduct  to  discuss 
their  concerns  about  this  project.  The  Department  will  incorporate  the 
concerns  of  landowners  Into  the  planning  and  construction  process  with  the 
Intent  of  minimizing  adverse  impacts.  Documented  damage  to  landowners  from 
the  North  Bay  Aqueduct  will  be  compensated  by  the  Department  of  Water 
Resources . 
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Response  4 

Following  review  of  all  comments  on  the  Draft  ES/EIR  and  discussions  with 
local  water  agency  officials,  the  Department  of  Water  Resources  has  selected 
Route  1  as  the  preferred  aqueduct  alignment. 
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SECTION  3.  CORRECTIONS  AND  ADDITIONS  TO  THE  DRAFT  ES/EIR 


This  section  consists  of  corrections  and  additions  to  the  Draft  ES/EIR  made  in 
response  to  written  comments.  The  corrections  and  additions  are  presented  in 
the  order  of  their  appearance  in  the  draft  report. 

There  are  many  corrections  and  additions  for  Chapter  3.0,  "Water  Needs  and 
Alternatives".  The  changes  to  Chapter  3.0  are  identified  here  and  explained 
in  greater  detail  in  Section  1. 


Page  x,  List  of  Tables 

Tables  3-1  through  3-10  and  Table  6-2  have  been  revised.  Tables  3-11  through 
3-20  have  been  added.  The  updated  tables  are  presented  in  Section  1.  An  (F) 
following  a  table  number  shows  that  the  table  has  been  revised  for  the  Final 
ES/EIR.  A  list  of  revised  and  added  tables  is  included  in  the  Table  of 
Contents  of  the  Final  ES/EIR. 


Page  xvi,  Second  Complete  Paragraph 

Replace  the  first  sentence  with  the  following: 

Based  on  the  environmental  analysis  presented  in  this  report,  the  North 
Bay  Aqueduct  Route  1  alignment  plus  water  conservation  program  has  been 
selected  as  the  preferred  alternative.  These  conservation  programs  are 
for  all  North  Bay  Aqueduct  contracting  agencies  and  will  be  implemented 
through  enforceable  institutional  means  including  goals  or  specific 
conservation  measures.  Such  programs  will  be  reasonable,  practical,  and 
economically  achievable.  The  draft  urban  water  conservation  plans 
presented  in  Appendices  II  and  III  are  being  reviewed  in  current  negotia¬ 
tions  and  these  plans  present  possible  conservation  measures  for  all 
North  Bay  Aqueduct  contracting  agencies.  Section  1  and  Appendices  II 
and  III  also  include  potential  water  savings  that  correspond  to  proposed 
conservation  measures  and  these  savings  could  be  the  framework  for  the 
goals  of  a  water  conservation  program.  This  conservation  will  provide 
important  mitigation  for  fishery  impacts  by  extending  annual  contract 
entitlement  buildup  schedules  and  thereby  delaying  North  Bay  Aqueduct 
annual  diversion  increases.  These  conservation  programs  will  not  reduce 
maximum  annual  contracted  entitlements. 

Reword  the  second  sentence  as  follows: 

The  major  advantages  of  Route  1,  with  an  intake  on  Cache  Slough,  would 
include  possible  maintenance  coordination  with  the  City  of  Vallejo 's 
existing  intake  and  avoidance  of  a  potential  conflict  with  the  proposed 
relocation  of  the  City  of  Vacaville 's  sewage  discharge,  relatively  low 
construction  and  operation  costs  of  secondary  water  transport  systems  for 
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Solano  County,  avoidance  of  the  Suisun  Marsh,  and  expected  lower 
sensitivity  with  regard  to  biological  and  cultural  resources. 

Page  xvii,  Table  i 

Under  impact  9,  the  low  relative  magnitude  of  environmental  impact  rating  for 
aqueduct  Routes  1  and  3  should  be  changed  to  a  medium  rating. 


Add  the  following  two  sentences  after  the  third  sentence: 

The  Department  of  Water  Resources  investigation  of  M&I  demands  and 
current  supplies  showed  that  shortages  will  occur  before  1990  if  a  new 
source  of  M&I  water  is  not  developed.  Chapter  3.0  presents  the  results 
of  this  Department  study,  which  concludes  that  the  total  firm  supply  of 
all  combined  alternative  supplies  will  not  meet  this  pre-1990  M&I 
shortage  without  the  North  Bay  Aqueduct. 

Page  2,  paragraph  1.2.3 

Reword  the  last  sentence  as  follows: 

This  interim  supply  was  made  available  by  the  Solano  County  Flood  Control 
and  Water  Conservation  District,  which  agreed  to  furnish  a  portion  of  its 
available  water  supply  through  the  Solano  Project  facilities  originating 
at  Lake  Berryessa. 


Reword  the  third  sentence  as  follows: 

Tables  3-1  (F),  3-2  (F),  and  3-4  (F)  present  a  summary  evaluation  of  water 
supply  alternatives. 

Page  13,  Paragraph  3.0.2 

Add  the  following  sentence  after  the  first  sentence: 

The  projected  demand  was  adjusted  for  water  savings  shown  by  specific 
urban  water  conservation  measures  developed  for  the  North  Bay  Aqueduct 
contracting  agencies  as  part  of  this  investigation.  These  conservation 
measures  do  not  reduce  contracted  maximum  entitlement  deliveries. 


Delete  the  footnote  following  the  section,  Supplemental  Water  Needs,  and 
substitute  the  following: 
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The  new  water  demand  values  were  computed  using:  (1)  new  State 
Department  of  Finance  E-150  1980  census  information;  (2)  updated  per 
capita  use  rates,  based  on  more  recent  water  use  information;  and 
(3)  new  water  savings  resulting  from  urban  water  conservation.  The  new 
M&I  demand  values  were  computed  with  and  without  urban  conservation 
measures.  (See  Section  1,  under  Urban  Water  Conservation  and 
Supplemental  M&I  Needs.) 


Page  13,  Section  3.1 


Reword  the  first  two  sentences  as  follows: 

Municipal  and  industrial  demand  for  water  is  expected  to  exceed  supply  in 
Solano  County  before  1990,  as  Table  3-3  (F)  indicates.  By  2000,  signi¬ 
ficant  shortages  will  be  evident  in  both  counties. 


Page  14,  Table  3-1,  Water  Supply  Evaluation  Summary 

Delete  this  table  and  substitute  Tables  3-1  (F),  3-2  (F),  and  3-4  (F). 


Page  15,  Table  3-2,  Future  Demand  and  Supply  for  Municipal  and  Industrial 
Water  in  Solano  and  Napa  Counties. 

Delete  this  table  and  substitute  Table  3-3 (F). 


Page  15,  Paragraph  3. 2. 1.1. 3 

Replace  the  third  sentence  with  the  following  two  sentences: 

Napa  County  is  currently  receiving  an  interim  supply  of  7,500  acre-feet 
per  year  from  Lake  Berryessa .  The  North  Bay  Aqueduct  project  will 
replace  this  interim  supply  and  provide  an  additional  17,500  acre-feet 
per  year  at  maximum  delivery  to  meet  the  25,000  acre-foot  per  year 
contracted  entitlement. 


Page  16,  paragraph  3. 2. 2. 2.1 

Delete  the  second  through  fifth  sentences  and  substitute  the  following: 

The  Department  of  Water  Resources  has  evaluated  the  safe  yield  of  ground 
water  in  Solano  County  using  10  years  of  historical  records  /5/.  The 
safe  yield  of  ground  water  for  Solano  County  was  computed  using  histor¬ 
ical  records  from  1965-75.  During  this  period,  the  local  precipitation 
was  average  and  the  ground  water  levels  remained  fairly  constant.  This 
suggested  that  recharge  and  withdrawals  were  equal  and  that  the  average 
annual  pumping  was  equivalent  to  the  safe  yield.  This  computed  safe 
yield  value  was  131,700  acre-feet  per  year.  The  current  ground  water 
pumpage  was  determined  to  approximate  the  safe  yield.  Therefore,  no 
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additional  supply  is  available  from  ground  water  supply  development. 
(See  also  Section  1,  under  Ground  Water  Supply  Development.) 


Page  16,  paragraph  3. 2. 2. 2. 2 
Revise  the  second  sentence  to  read: 

Ground  water  is  used  primarily  during  the  summer  months  when  water  demand 
is  high. 


Page  17,  paragraph  3. 2. 2. 2. 5 

Reword  the  first  sentence  as  follows: 

Based  on  a  recent  investigation  by  the  Department  of  Water  Resources,  it 
has  been  estimated  that  the  maximum  potential  use  of  ground  water  in  con¬ 
junction  with  surface  supplies  (e.g.,  the  Solano  Project)  to  supplement 
North  Bay  Aqueduct  M&I  deliveries  is  5,800  acre-feet  per  year  in  1990  and 
2,300  acre-feet  per  year  in  2000.  /9 /  The  investigation  used  surface 
water  supplies  that  were  defined  by  historical  data  that  described  opera¬ 
tion  of  Lake  Berryessa  for  the  period  from  1906  to  1975.  This  data  was 
taken  from  a  USBR  operation  study  of  Lake  Berryessa.  (See  Section  1, 
under  Conjunctive  Use  of  Surface  and  Ground  Water.) 


Page  17,  paragraph  3. 2. 2. 2. 6 
Delete  first  and  second  sentences. 

Page  17,  paragraph  3. 2. 2. 2. 7 

Reword  the  fifth  sentence  as  follows: 

Between  1966-75,  ground  water  pumpage,  primarily  for  agricultural  irriga¬ 
tion,  was  estimated  at  10,500  acre-feet  annually,  resulting  in  a  net 
overdraft  of  about  600  acre-feet  per  year.  /I 1 / 


Page  17,  paragraph  3. 2. 2. 2. 8 

Delete  the  paragraph  and  substitute  the  following: 

The  Department  of  Water  Resources  '  Water  Action  Plan  for  the  Southwest 
Sacramento  Valley  Service  Area  estimates  that  the  safe  yield  of  ground 
water  in  Napa  County  is  equal  to  the  present  average  annual  pumpage, 
about  10,500  acre-feet  and  no  additional  ground  water  development  is 
possible.  The  supplemental  M&I  requirements  for  Napa  County  are  pro¬ 
jected  at  2,800  acre-feet  per  year  by  the  year  2000  (this  assumes  conser¬ 
vation  measures).  Since  current  ground  water  development  estimates  in 
Napa  County  show  maximum  use  of  safe  ground  water  yields,  further  devel- 
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opment  of  ground  wacer  cannot  be  considered  as  an  alternative  M&I  water 
supply  for  the  North  Bay  Aqueduct. 


Pa&e  18,  paragraph  3. 2. 2. 3. 3 

Delete  first  two  sentences  and  substitute  the  following: 

The  potential  yield  of  the  Solano  Project  reanalysis  as  determined  by  the 
U.  S.  Bureau  of  Reclamation  is  13,000  acre-feet  annually  / 1 / .  However, 
the  Solano  County  Flood  Control  and  Water  Conservation  District  has 
stated  that  the  reanalysis  concept  of  operation  will  not  satisfy  their 
water  use  needs  because  their  existing  contracts  with  member  units  now 
have  a  total  average  year  use  higher  than  the  present  firm  yield  of  the 
Solano  Project.  This  makes  it  mandatory  that  they  accept  a  deficiency  in 
critical  water  supply  years  independent  of  the  reanalysis.  This  manda¬ 
tory  deficiency  is  about  15,000  acre-feet  /I 6 /  and  is  expected  to  exceed 
the  potential  yield  from  the  reanalysis.  For  this  reason,  such  a  supply 
was  considered  to  be  unavailable  as  a  substitute  for  North  Bay  Aqueduct 
supplies.  (See  also  Section  1,  under  Solano  Project  Reanalysis.) 


Page  19,  paragraph  3. 2. 2. 4. 3 

Replace  the  last  sentence  with  the  following: 

High  cost,  energy  requirements,  and  the  unsuitability  of  the  diversion 
location  at  Suisun  Slough  make  this  supply  unlikely.  (See  also 
Section  1,  under  Desalination  of  Suisun  Slough.) 


Page  19,  paragraph  3. 2. 2. 5. 2 

Replace  the  second  sentence  with  the  following: 

The  U.  S.  Bureau  of  Reclamation  has  completed  a  concluding  report  on  this 
project  and  found  that  this  water  supply  is  highly  unlikely  in  the  near 
future  because  of  a  general  lack  of  support.  (See  Section  1,  under  West 
Sacramento  Valley  Canal,  and  Section  2,  comment  letter  from  the  U.  S. 
Department  of  the  Interior. 


Page  19,  Section  3. 2. 3.1 

The  information  presented  in  paragraphs  3. 2. 3. 1.1  through  3.2.3.1.21 
(pages  19-29),  including  Table  3-3  through  Table  3-10,  has  been  revised  as 
part  of  further  investigation  by  the  Department.  This  updated  information  is 
summarized  in  Tables  3-7 (F)  through  3-18 (F).  The  previous  discussion  on  water 
conservation  in  the  Draft  ES/EIR  provided  the  framework  for  development  of 
draft  urban  water  conservation  plans  for  both  Solano  and  Napa  counties.  A 
detailed  discussion  of  these  plans  is  presented  in  Section  1.  A  general 
description  of  all  the  possible  measurer  used  for  these  plans  is  in 
Appendix  I.  Plans  and  supporting  information  are  attached  as  Appendices  II 
and  III.  The  draft  urban  water  conservation  plans  incorporated  measures 
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currently  implemented  in  the  North  Bay  Aqueduct  service  area  and  added  new 
measures  that  are  best  suited  to  the  character  and  needs  of  the  area.  These 
plans  include  measures  for  municipal  and  industrial  users.  These  plans  were 
used  to  compute  annual  M&I  demand  reductions  for  the  years  1990  and  2000,  as 
shown  in  Table  3-3 (F).  The  preferred  alternative  for  the  Final  ES/EIR 
includes  conservation  programs  to  assure  implementation  of  urban  water  conser¬ 
vation.  The  programs  will  be  implemented  through  enforceable  institutional 
means  and  will  include  goals  or  specific  conservation  measures.  Such  programs 
will  be  reasonable,  practical,  and  economically  achievable.  Negotiations  are 
in  progress  between  the  Department  of  Water  Resources  and  North  Bay  Aqueduct 
contracting  agencies  to  finalize  these  programs.  The  programs  will  not  reduce 
the  maximum  annual  contracted  entitlements  for  the  North  Bay  Aqueduct.  The 
plans  can  extend  the  existing  contracted  entitlement  buildup  schedules  and 
therefore  delay  annual  North  Bay  Aqueduct  diversion  increases.  This  delay  in 
need  provides  important  fishery  mitigation. 


Page  30,  paragraph  3.2.3.1.27 


Correct  the  sixth  sentence  as  follows: 

On  the  average,  about  14,000  acre-feet  /2  /  of  the  total  37,000  acre-feet 
of  drainage  water  in  both  districts  is  not  reused  during  the  irrigation 
season  . 

Delete  the  eighth  sentence. 

Correct  the  ninth  sentence  as  follows: 

Because  an  increase  of  21,600  acre-feet  111  in  agricultural  supplemental 
applied  water  requirements  between  1980  and  2000  is  projected  (assuming 
no  increase  in  the  prime  water  supply),  the  14,000  acre-foot  111  poten¬ 
tial  will  be  required  to  meet  agricultural  demands.  The  adjustment  of 
agricultural  supplemental  requirements  due  to  reuse  of  drainage  water 
supplies  is  shown  in  Table  3-6 (F).  (See  also  Section  1,  under 
Conjunctive  Use  of  Surface  and  Ground  Water.) 

Add  the  following  sentence  after  the  ninth  sentence  of  this  paragraph: 

As  illustrated  in  Table  3-6 (F),  the  adjusted  agricultural  supplemental 
water  requirements  for  the  year  2000  will  be  7,600  acre-feet. 

Page  31,  paragraph  3.2.3.1.30 

Delete  the  fourth  sentence  and  substitute  the  following: 

In  consideration  of  these  factors,  the  Department  has  prepared 
comprehensive  draft  urban  conservation  plans  for  both  Solano  and  Napa 
counties  (see  Appendices  II  and  III).  The  preferred  alternative  has  been 
modified  to  reflect  implementation  of  reasonable  and  enforceable 
conservation  programs. 
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Page  31,  Section  3. 2. 3. 2 


Add  the  following  paragraphs: 

The  Department  evaluation  of  waste  water  reclamation  and  projections  of 
supplies  from  reclamation  was  done  in  accordance  with  Policy  5  of  the 
"Policies  and  Goals  for  California  Water  Management".  This  policy 
states:  Water  shall  be  reclaimed  and  reused  to  the  maximum  extent 

feasible."  The  policy  further  states  that  the  State  shall  encourage  and 
consider  or  recommend  for  funding  reclamation  projects  that  meet  the 
following  conditions  and  that  do  not  adversely  affect  vested  water 
rights,  unreasonably  impair  instream  beneficial  uses,  or  place  an 
unreasonable  burden  on  present  water  supply  systems: 

0  Beneficial  use  of  waste  water  that  would  otherwise  be  discharged  to 
marine  or  brackish  receiving  water  or  evaporation  ponds. 

0  Reclaimed  water  to  replace  or  supplement  fresh  water  or  better  quality 
water . 

°  Reclaimed  water  to  preserve,  restore,  or  enhance  instream  beneficial 
uses  that  include  but  are  not  limited  to  fish,  wildlife,  recreation, 
and  esthetics  associated  with  any  surface  water  body  or  wetlands. 

The  Department  is  also  investigating  reclamation  management  for  all  State 
Water  Project  service  contractors  in  accordance  with  the  Governor 's 
Executive  Order  B-68-80,  issued  July  1980. 


Page  34,  paragraph  3. 2. 3. 2. 9 

Correct  the  second  sentence  as  follows: 

Solano  Irrigation  District  would  give  Fairfield  1/2  to  2/3  gallons  of 
fresh  water  from  the  Solano  Project  for  every  gallon  of  treated  waste 
water  received  at  Dally,  and  Fairfield  would  release  back  to  the  State 
Water  Project  an  amount  of  its  North  Bay  Aqueduct  entitlement  equal  to 
the  amount  of  additional  fresh  water  it  obtains  from  Solano  Irrigation 
District . 


Page  34,  paragraph  3.2.3.2.10 


Delete  this  paragraph  and  substitute  the  following: 

Implementation  of  waste  water  reclamation  projects  is  complex  and 
requires  consideration  of  many  factors.  The  Department  of  Water 
Resources  recently  reviewed  preliminary  cost  data  for  the  proposed  Dally 
Reclamation  Project  in  Solano  County,  which  would  have  involved  delivery 
of  waste  water  from  the  Fairfield  Suisun  Wastewater  Treatment  Plant  for 
agricultural  irrigation  in  the  Dally  area  of  the  Solano  Irrigation 
District  northeast  of  Fairfield  in  exchange  fo"  Solano  Project  water. 

The  unit  cost  of  water  would  be  about  two  times  the  marginal  cost  of  new 
supplies  being  considered  for  the  State  Water  Project.  For  the  State 
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Water  Project  to  be  involved  in  this  project,  the  local  waste  treatment 
agencies  would  have  to  finance  more  than  half  the  cost,  and  this  would 
not  be  feasible.  The  following  are  the  most  significant  reasons  for  the 
estimated  high  cost  of  water  from  the  Dally  Reclamation  Project. 

°  The  distance  the  reclaimed  water  would  have  to  be  transported  from  the 
Fairfield  Suisun  Wastewater  Treatment  Plant  for  agricultural  use 
compared  to  the  relatively  small  amount  of  water  reclaimed. 

0  The  required  tradeoff  of  reclaimed  waste  water  for  fresh  water  at 

2  to  1  or  1-1/2  to  1.  This  ratio  was  considered  because  of  the  greater 
marketing  advantages  and  lower  operations  cost  of  fresh  water. 

°  The  seasonal  use  of  the  reclaimed  water.  The  Dally  agricultural  area 
needs  irrigation  only  about  five  months  of  the  year,  resulting  in  low 
usage  of  the  pipeline. 

The  same  kinds  of  consideration  would  apply  for  a  number  of  similar 
applications  in  other  portions  of  Solano  and  Napa  counties.  Further,  the 
Dally  Project  appeared  to  be  the  most  favorable  waste  water  reuse  oppor¬ 
tunity  for  the  Fairfield  Suisun  Wastewater  Treatment  Plant,  and  the 
sewage  production  from  that  plant  in  the  year  2020  will  be  roughly 
20  percent  of  the  total  waste  water  from  cities  in  the  North  Bay  Aqueduct 
service  area. 


Page  35,  Section  3. 2. 3. 2 

Add  the  following  paragraph  3.2.3.2.14  to  this  section: 

3.2.3.2.14.  The  portion  of  present  and  projected  additional  waste  water 
supplies  that  could  potentially  be  reclaimed  is  shown  in  Table  3-3 (F). 
These  values  show  a  total  maximum  potential  of  4,400  acre-feet  per  year 
of  additional  M&l  supplies  for  Solano  and  Nape  counties  available  from 
reuse  in  the  year  2000.  However,  no  contractual  arrangements  for  these 
future  reuse  supplies  have  been  initiated.  (See  Section  1,  under  Waste 
Water  Reclamation.) 


Page  35,  Section  3.2.4 


This  information  has  been  updated.  (See  Section  1.) 

Page  36,  Section  3.2.4 

Delete  paragraph  3. 2. 4. 9.  This  information  has  been  updated.  (Refer  to 
Section  1,  under  Waste  Water  Reclamation.) 
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Replace  the  paragraph  as  follows: 


The  North  Bay  Aqueduct  plus  water  conservation  programs  is  selected  by 
the  Department  as  the  preferred  water  supply  alternative.  The  North  Bay 
Aqueduct  is  needed  to  assure  satisfaction  of  future  M&I  demand  for  Solano 
and  Napa  counties  because  the  total  firm  supply  of  all  combined  alterna¬ 
tives  without  the  North  Bay  Aqueduct  will  not  meet  future  supplemental 
water  requirements.  The  water  conservation  programs  of  the  preferred 
alternative  will  be  reasonable,  practical,  and  economically  achievable. 
These  programs  will  be  implemented  through  enforceable  institutional 
means,  including  goals  or  specific  conservation  measures.  The  draft 
urban  water  conservation  plans  presented  in  Appendices  II  and  III  outline 
possible  conservation  measures  and  are  being  reviewed  in  current  negotia¬ 
tions.  Appendices  II  and  III  also  include  potential  water  savings  that 
correspond  to  proposed  conservation  measures  and  these  savings  could  be 
the  framework  for  the  goals  of  a  water  conservation  program.  These 
programs  will  extend  contracted  entitlement  buildup  schedules,  but  will 
not  reduce  the  maximum  annual  contract  entitlements. 


Page  38,  References  Cited 
Change  Reference  2  to  read: 

Department  of  Water  Resources,  October  6,  1980,  Water  Action  Plan  for  the 
Southwest  Sacramento  Valley  Service  Area. 

Change  Reference  9  to  read: 

Department  of  Water  Resources,  January  1982,  a  memorandum  report  describ¬ 
ing  the  Interpretation  of  an  operation  study  of  Lake  Berryessa  by  USBR  to 
estimate  potential  for  conjunctive  use  of  surface  and  ground  water  in 
Solano  County. 

Change  References  5,  11,  and  13  to  read: 

Department  of  Water  Resources,  October  6,  1980,  Op  cit. 

Page  40,  References  Cited 
Change  Reference  46  to  read: 

Department  of  Water  Resources,  October  6,  1980,  Water  Action  Plan  for  the 
Southwest  Sacramento  Valley  Service  Area. 
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Page  47,  Section  4.3 


Delete  paragraph  4.3.3  and  add  the  following  paragraphs  after  paragraph 
4.3.2: 


4.3.3.  The  30  contractors  for  State  Water  Project  (SWP)  water  pay  all 
costs  Incurred  in  developing  and  delivering  the  water  supply.  The 
charges  that  the  contractors  pay  to  defray  all  costs  of  the  SWP  are 
divided  into  two  major  groups,  the  Delta  Water  Charge  and  the 
Transportation  Charge. 

4.3.4  The  Delta  Water  Charge  is  essentially  a  charge  to  repay  the 
reimbursable  costs  of  those  features  of  the  SWP  that  develop  a  water 
supply  and  conserve  it  for  use  by  the  contractors.  This  is  an  average 
(melded)  cost  of  all  facilities  that  develop  supply.  The  annual  Delta 
water  costs  for  the  North  Bay  Aqueduct  (NBA)  contracted  water  over  the 
period  of  entitlement  buildup  are  estimated  to  range  from  $1,000,000  in 
1986  to  $2,700,000  at  time  of  full  entitlement.  Delta  Water  Rates  (cost 
per  acre-foot)  are  estimated  in  Bulletin  132-81  to  be  $30  in  1982, 
increase  to  $50  by  1990,  and  then  remain  constant  to  2035.  The 
incremental  (marginal)  cost  to  develop  new  conservation  facilities  is 
$200  per  acre-foot,  as  cited  on  page  30  of  DWR  Bulletin  76-81. 

4.3.5  The  Transportation  Charge  is  paid  by  all  SWP  contractors  to  repay 
transportation  facilities  used  to  deliver  their  water  supply.  The 
Transportation  Charge  is  divided  into  three  parts:  the  capital  cost 
component,  the  minimum  operations  maintenance  power  and  replacement 
component,  and  the  variable  operations  maintenance  power  and  replacement 
component.  The  Transportation  Charge  is  an  incremental  (marginal)  cost. 
The  annual  transportation  costs  for  the  North  Bay  Aqueduct  over  the 
period  of  entitlement  buildup  are  estimated  to  range  from  $3,200,000  in 
1986  to  $4,700,000  at  full  entitlement.  Transportation  costs  are  esti¬ 
mated  to  range  from  70  percent  in  1986  to  40  percent  at  full  entitlement 
of  total  NBA  charges.  Interest  on  bond  indebtedness  and  on  construction 
funds  is  included  in  the  transportation  charge. 

4.3.6  Based  on  DWR  Bulletin  132-81  existing  Table  A  contract  entitle¬ 
ment  amounts,  the  total  cost  per  acre-foot  of  water  is  listed  below: 

Solano  County  Flood  Control  and  Water  Conservation  District: 

1986  $l68/acre-foot  2000  $103/acre-foot 

Napa  County  Flood  Control  and  Water  Conservation  District: 

1986  $424/acre-foot  2000  $257 /acre-foot 

4.3.7  Modifications  of  existing  State  Water  Project  water  supply 
contracts  for  the  North  Bay  Aqueduct  can  reduce  present  water  charges. 
Estimates  of  cost  savings  for  extensions  of  contracted  entitlement  build¬ 
up  schedules  for  the  North  Bay  Aqueduct  are  being  reviewed  in  current 
negotiations  for  the  urban  water  conservation  programs.  These  programs 
are  part  of  the  preferred  alternative.  Schedules  of  contracted  annual 
entitlement  deliveries  are  being  reviewed  to  determine  possible  changes 
due  to:  (1)  demand  changes  that  differ  from  contracted  estimates,  and 
(2)  water  savings  from  the  water  conservation  programs.  These  changes 
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will  delay  some  of  the  contracted  buildup  schedules  of  annual  entitle¬ 
ments.  This  will  reduce  the  SWP  Delta  Water  Charge  to  each  of  the 
contractors.  In  addition,  the  SWP  Variable  Operation,  Maintenance, 

Power,  and  Replacement  component  of  the  Transportation  Charges  to  each 
contractor  will  be  reduced  due  to  lesser  quantities  of  water  being  pumped 
with  the  water  conservation  plans  in  effect.  These  adjustments  will 
reduce  the  cost  of  North  Bay  Aqueduct  water  to  the  customer.  Preliminary 
estimates  done  for  Napa  County  Flood  Control  and  Water  Conservation 
District  show  that  their  water  costs  can  be  reduced  by  about 
$65 /acre-foot  in  1986  and  $45 /acre-foot  in  2000  due  to  extension  of 
contract  entitlement  buildup  schedules  (Table  A). 

4.3.8  The  cost  of  implementing  possible  water  conservation  measures  is 
outlined  in  Tables  3-12 (F)  and  3-16 (F).  These  costs  could  be  reduced  by 
nonproject  funding  from  sources  such  as  the  Renewable  Resources 
Investment  Fund  and  funds  from  the  State  Water  Resources  Control  Board 
for  projects  that  qualify  for  these  funds.  In  allocating  these 
nonproject  funds.  North  Bay  Aqueduct  conservation  programs  will  be  given 
a  first  priority  to  the  extent  that  the  Department  of  Water  Resources  has 
the  authority  to  determine  priorities .  Project  funds  could  also  be  used 
to  finance  parts  of  the  programs.  The  combination  of  nonproject  funding 
sources  with  annual  savings  due  to  entitlement  extensions  can 
significantly  offset  the  costs  associated  with  implementation  of  the 
conservation  programs. 


Page  47,  Section  4.4.1 

Add  the  following  paragraphs  4. 4. 1.1  and  4. 4. 1.2  to  this  section: 

4. 4. 1.1  The  Department  of  Water  Resources  and  the  Department  of 
Transportation  are  coordinating  planning  to  avoid  conflicts  between 
aqueduct  construction  and  completion  of  the  Fairfield  State  Highway  12 
bypass  and  Interstate  80  interchange.  Representatives  of  Department  of 
Transportation,  the  city  of  Fairfield,  and  DWR  met  on  January  15,  1982, 
to  review  the  latest  plans  for  the  bypass  and  interchange.  DWR  met  again 
with  the  Department  of  Transportation  on  February  4,  1982,  to  discuss 
this  matter.  Some  identified  alternative  locations  of  the  interchange 
could  interfere  with  a  section  of  the  North  Bay  Aqueduct  Route  1  align¬ 
ment  and  Phase  II  of  the  city  of  Fairfield 's  proposed  linear  park  system. 
If  it  were  necessary  to  compensate  for  this  interchange,  a  section  of  the 
aqueduct  and  linear  park  system  alignment  along  the  existing  railroad 
right  of  way  from  a  location  2,000  feet  east  of  Abernathy  Road  westerly 
to  Russell  Road  would  have  to  be  moved  up  to  600  feet  in  a  northerly 
direction.  The  aqueduct  would  require  80  feet  of  construction  right  of 
way  through  some  orchards  and  vineyards.  The  permanent  right  of  way  will 
be  40  feet  wide.  About  370  trees  and  800  feet  of  vineyard  would  be 
affected.  In  addition,  the  existing  right  of  way  for  Phase  II  of 
Fairfield 's  linear  park  system  may  not  be  adequate  to  provide  the 
necessary  construction  requirement  for  the  North  Bay  Aqueduct  for  a 
distance  of  about  2,000  feet  along  the  existing  railroad  right  of  way, 
extending  westward  from  Russell  Road.  If  the  North  Bay  Aqueduct 
construction  requires  some  additional  right  of  way,  this  could  affect 
about  200  to  400  additional  orchard  trees. 
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4. 4. 1.2  Local  subdivision  planning  near  the  North  Cordelia  Forebay  will 

require  some  changes  in  the  forebay  location  and  the  section  of  the 
aqueduct  36-inch  pipeline  that  connects  the  forebay  to  the  Cordelia  surge 
tank.  This  surge  tank  is  the  beginning  of  the  Phase  I  facilities  of  the 
North  Bay  Aqueduct.  The  planned  relocation  will  move  the  forebay  and 
section  of  aqueduct  about  2,000  to  3,000  feet  in  an  easterly  direction. 
The  section  of  pipeline  will  be  aligned  to  correspond  to  street  systems 
in  the  proposed  subdivisions.  This  section  is  about  8,400-feet  long. 

The  relocated  forebay  will  displace  land  that  is  probably  similar  to  the 
land  type  displaced  by  the  North  Forebay  location  described  in  the  Draft 
ES/EIR. 

Cultural  resources  in  the  area  of  the  planned  relocation  of  the  forebay 
and  36-inch  aqueduct  section  have  been  investigated.  The  findings  of  the 
investigation  are  listed  in  Appendix  E  of  the  Draft  ES/EIR  and  in 
Appendix  IV  of  the  Final  ES/EIR.  Important  sites  in  this  area  include: 

°  CA -Sol-268,  a  prehistoric  archaeological  site  located  within  the 
alignment  corridor  section  between  Interstate  Highway  80  and  the 
Cordelia  surge  tank.  A  detailed  investigation  of  this  site  conducted 
for  the  Final  ES/EIR  concluded  that  these  archaeological  resources  are 
no  longer  a  critical  resource  issue.  The  State  Historic  Preservation 
Office  in  Sacramento  agreed  with  this  finding. 

°  Rock  Fence  Segments,  historic  features  located  within  the  alignment 
corridor  section  between  Interstate  Highway  80  and  the  Cordelia  surge 
tank.  The  segment  of  the  rock  fence  that  transects  this  corridor 
likely  dates  from  the  late  1800s,  when  numerous  such  fences  were 
constructed  to  mark  boundary  lines  and  serve  as  stock  fences.  This 
feature  will  be  avoided  by  the  planned  relocation  of  the  North  Forebay 
and  36 -inch  aqueduct  line. 

°  Unnamed  Historic  Ranch  Cluster,  on  Green  Valley  Road.  This  site  will 
be  avoided  by  the  planned  relocation. 


Page  67,  Figure  5-4 


Figure  5-4  has  been  modified  to  more  clearly  indicate  the  boundaries  of  the 
primary  management  zone  in  the  Suisun  Marsh. 


Page  69,  paragraph  5. 3. 2. 2. 4 


Replace  the  last  sentence  in  this  paragraph  with  the  following: 

Recent  evidence  indicates  that  the  importance  of  Cache  and  Lindsey 
Sloughs  with  respect  to  fisheries  is  similar.  Recently  published 
research  performed  by  Ecological  Analysts  for  Pacific  Gas  and  Electric 
Company  ("Pittsburg  Power  Plant  Cooling  Water  Intake  Structure  316(B) 
Demonstration",  November  1981)  shows  that  migrating  juvenile  striped  bass 
are  widespread  in  Delta  sloughs  and  channels  rather  than  oeing  confined 
to  the  main  channels.  (See  Response  1  to  comment  letter  by  National 
Marine  Fisheries  Service.) 
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DEPARTMENT 
OF  WATER  RESOURCES 


FIG.  5-4 


Change  the  third  sentence  to  read: 


This  beetle  may  be  found  at  the  edges  of  vernal  pools  or  in  moist  cracks 
in  the  earth,  which  are  numerous  in  Jepson  Prairie. 

Page  70,  paragraph  5. A. 2. 2 

Delete  the  first  sentence  and  substitute  the  following: 

The  portion  of  Solano  County  in  the  Sacramento  Valley  Air  Basin  is  a 
nonattainment  area  only  for  ozone. 

Page  71,  paragraph  5. 4. 3.1 

Reword  the  first  sentence  as  follows: 

Air  quality  plans  for  the  Bay  Area  and  Sacramento  Valley  basins  have  been 
written  by  the  Association  of  Bay  Area  Governments  (ABAG )  and  the 
Sacramento  Area  Council  of  Governments  (SACOG),  respectively. 

Delete  the  last  sentence  and  substitute  the  following: 

With  respect  to  hydrocarbon  emissions  from  mobile  sources,  the  1979  Bay 
Area  Air  Quality  Plan:  (1)  locally  commits  to  a  motor  vehicle  inspection 
and  maintenance  program  (although  the  legal  authority  for  such  a  program 
has  not  been  provided  by  the  State  Legislature);  (2)  assumes  continued 
implementation  of  the  California  Motor  Vehicle  Control  Program  (emission 
standards  for  new  cars  sold  in  California);  and  (3)  commits  to  implement¬ 
ation  of  five  classes  of  transportation  control  measures  to  reduce  the 
amount  of  vehicle  miles  traveled.  /40/ 


Page  71,  paragraph  5. 4. 3. 2 

Delete  the  second  sentence  and  substitute  the  following: 

Carbon  monoxide  control  strategies  in  the  Bay  Area  basin  include  reducing 
carbon  monoxide  levels  in  motor  vehicle  exhaust  through  continued  imple¬ 
mentation  of  the  California  Motor  Vehicle  Control  Program,  motor  vehicle 
inspection  and  maintenance,  and  transportation  control  measures  to  reduce 
vehicle  miles  traveled. 


Page  77,  paragraph  5. 8. 5.1 


Change  the  reference  to  the  Vacaville  Sanitary  Service  in  the  second  sentence 
to  Vacaville  Sanitation  Service. 
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Page  78,  paragraph  5. 8. 5. 3 


Change  the  reference  to  the  Vacaville  Sanitary  Service  in  the  second  sentence 
to  Vacaville  Sanitation  Service. 


Page  89,  References  Cited 


Change  Reference  50  to  indicate  that  "Projections  79"  was  a  draft  document. 


Page  90,  References  Cited 

Change  Reference  84  to  read  Vacaville  Sanitation  Service. 


Page  129,  paragraph  6.1.1.1.10 


Delete  the  last  sentence.  More  recent  information  indicates  that  Lindsey 
Slough  and  Cache  Slough  would  likely  be  equally  sensitive  with  regard  to 
impacts  on  fisheries.  See  Section  2,  response  to  comment  1,  National  Marine 
Fisheries  Service  letter. 


Page  130,  paragraph  6.1.1.1.14 


Change  Reference  /5 /  following  the  second -to-last  sentence  to  Reference  /6/. 


Page  131,  paragraph  6. 1.1. 2. 5 

Change  Reference  /8 /  to  Reference  /7 /  and  adjust  References  /9 /  through  /1 8 / 
accordingly. 


Page  131,  section  6. 1.1. 2 


Add  the  following  paragraph: 

6. 1.1. 2. 5.1.  The  Route  1  alignment  will  require  replacement  of  a  major 
portion  of  Phase  I  of  Fairfield  linear  park  system.  This  replacement 
will  cost  about  $1.1  million.  During  construction  of  the  North  Bay 
Aqueduct,  the  park  system  will  be  out  of  use  for  several  months  before 
replacement,  which  will  cause  a  social  impact.  The  Department  of  Water 
Resources  is  working  with  the  City  of  Fairfield  to  arrange  necessary 
coordination  to  avoid  any  disruption  to  Phase  II  of  their  linear  park 
system. 
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Page  133,  section  6. 1.1. 4 


Add  the  following  paragraph: 

6. 1.1. 4. 3  The  Department  of  Water  Resources  will  provide  mitigation  for 

disruption  of  use  of  Phase  I  of  Fairfield  's  linear  park  system  by 
construction  activities  providing  an  extension  of  the  park  system.  In 
addition,  the  Department  will  do  the  following: 

°  Construction  activity  in  stream  areas  will  employ  special  erosion 
control  measures  to  lessen  the  possibility  of  increased  sedimentation 
in  the  streams,  such  as  covering  storage  piles  of  material,  controlling 
truck  movements  near  creeks  to  avoid  spilling  material  into  the 
streams,  and  revegetating  graded  creek  slopes  before  winter  rainfalls. 

°  Revegetate  construction -disturbed  areas  overlying  pipelines  or  along 
canal  banks  as  quickly  as  possible  to  reduce  erosion  potential  and  dust 
generation.  Native  vegetation  will  be  employed  to  the  maximum  extent 
possible . 

°  Determine  the  temporary  and  permanent  impacts  of  extensive  dewatering 
on  the  ground  water  levels.  If  ground  subsidence  occurs  during  con¬ 
struction,  protect  any  existing  structures  from  damage  due  to  dewater¬ 
ing.  Solano  County  and  Suisun  City  could  require  the  contractor  to 
post  a  bond  for  protection  of  existing  structures. 

°  Continue  to  monitor  ground  water  levels  in  the  vernal  pool  area  !"0  be 
sure  the  pools  would  not  be  adversely  affected  by  a  Route  2/2A 
alignment . 


Page  133,  section  6. 1.1. 5 

Add  the  following  to  the  end  of  paragraph  6. 1.1. 5.1: 

The  Department  will  do  all  the  measures  that  apply  to  the  selected 
alignment  to  the  extent  possible. 


Add  the  following  mitigation  measures: 

°  Correct  or  compensate  for  disturbances  to  subsurface  irrigation  and 
drainage  systems. 

°  Further  test  borings  and  continued  monitoring  of  ground  water  levels 
necessary  for  sensitive  vernal  pool  areas  will  be  conducted  during 
construction  of  the  selected  route. 

Seek  expert  guidance  as  to  revegetation  of  disturbed  areas  with  native 
plant  species. 

0  To  the  extent  possible,  excavated  soils  will  be  replaced,  compacted, 
and  consolidated  to  natural  (in  place)  conditions. 
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Before  construction,  provide  information  or  plans  regarding  soil 
replacement  and  revegetat ion . 


Page  136,  paragraph  6. 1.2. 3.1 

Change  the  second  sentence  to  read: 

Diversions  made  during  periods  of  controlled  flow  will  be  replaced  by 
releases  from  project  storage  to  maintain  Delta  outflows  according  to  the 
protective  criteria  set  by  Water  Rights  Decision  1485.  During  periods  of 
uncontrolled  flows,  the  North  Bay  Aqueduct  diversions  will  come  from 
flows  that  exceed  the  water  rights  standards. 


Page  138,  paragraph  6. 1.2. 4. 3 


Delete  the  second  sentence.  More  recent  information  indicates  that  Lindsey 
Slough  and  Cache  Slough  would  likely  be  equally  sensitive  with  regard  to 
impacts  on  fisheries.  (See  also  Response  1  to  comment  letter  by  National 
Marine  Fisheries  Service.) 


Page  139,  paragraph  6. 1.2. 4. 6 


Delete  the  last  sentence  and  substitute  the  following: 

In  the  event  of  an  open  canal,  some  waterfowl  could  be  expected  to  make 
use  of  this  additional  water  habitat.  However,  the  concrete  lining  in 
the  canal  would  not  generally  constitute  favorable  wildlife  habitat. 


Page  142,  paragraph  6. 1.2. 9.1 


Replace  the  last  two  sentences  with  the  following: 

Project  reservoir  storage  releases  are  made  during  periods  of  control 
flow  conditions  to  supply  (1)  project  diversion  flows,  (2)  downstream  and 
Delta  consumptive  water  use,  and  (3)  Delta  protective  outflow  require¬ 
ments.  All  North  Bay  Aqueduct  diversions  will  be  replaced  by  project 
storage  during  controlled  flow  conditions.  Control  flow  conditions  exist 
when  project  releases  are  needed  to  meet  minimum  Delta  protective  flow 
needs.  Uncontrolled  flow  conditions  exist  when  natural  Delta  inflow 
exceeds  protective  Delta  flow  requirements .  The  portion  of  project 
storage  releases  needed  to  meet  present  protective  outflow  needs  are  set 
by  Decision  1485  by  the  State  Water  Resources  Control  Board,  which 
defines  the  water  rights  for  the  State  Water  Project.  Protective  Delta 
flows  take  priority  over  State  Water  Project  diversions.  The  Department 
of  Water  Resources  is  working  with  the  Department  of  Fish  and  Game  to 
finalize  a  Two-Agency  Fish  and  Wildlife  Agreement  that  will  provide 
additional  outflow  protection  with  the  objective  of  restoring  fish 
populations  to  historical  levels.  This  additional  outflow  will  be 
propor t ionately  allocated  to  the  North  Bay  Aqueduct  costs  through  the 
Delta  Water  Charge  component  of  the  annual  charges.  (See  Section  2, 


Response  1  to  comment  letter  from  U.  S.  Environmental  Protection  Agency, 
and  Section  3,  correction  to  page  47.) 


Page  142,  paragraph  6.1. 2. 9. 2 

Add  the  following  after  the  last  sentence: 

The  Department  of  Water  Resources  will  also  provide  important  mitigation 
for  fishery  impacts  at  the  North  Bay  Aqueduct  diversion  by  implementing 
reasonable  and  enforceable  urban  water  conservation  programs  for  North 
Bay  Aqueduct  water  users.  The  possible  conservation  measures  for  these 
programs  are  described  in  Appendix  I  and  the  draft  plans  are  in 
Appendices  II  and  III.  Negotiations  are  now  in  progress  to  finalize 
these  programs.  The  measures  outlined  in  these  plans  will  extend 
contract  entitlement  buildup  schedules  and  correspondingly  delay  the 
North  Bay  Aqueduct  annual  diversion  increases. 


Page  142,  section  6. 1.2. 9 


Add  the  following  paragraph: 

6. 1.2. 9. 4  The  Department  of  Water  Resources  will  commit  to  studies  that 
will  provide  more  information  in  connection  with  impacts  to  fish  eggs 
and  larvae  caused  by  North  Bay  Aqueduct  diversions.  Current  information 
and  discussions  with  the  Department  of  Fish  and  Game  indicate  tha^  these 
impacts  would  be  minor.  If  the  future  studies  determine  that  mitigation 
is  required,  the  Department  will  provide  the  mitigation  needed  to  offset 
the  impact.  Possible  methods  to  mitigate  impacts  to  fish  eggs  and  larvae 
are:  (1)  limitation  of  North  Bay  Aqueduct  diversions  between  April  and 

June,  (2)  additional  modification  of  the  planned  Two-Agency  Fish 
Agreement  to  increase  fish  populations  to  adjust  for  study  finding, 

(3)  additional  modification  of  State  Water  Project  storage  and  export 
operations  to  provide  benefits  for  fish,  and  (4)  project  funding 
allocations  to  reduce  Delta  system  egg  and  larvae  losses  from  nonproject 
activities  . 


Page  142,  Section  6. 1.2. 9 


Add  the  following  paragraph: 

6. 1.2. 9. 5  Continue  to  conduct  water  quality  studies  (i.e.,  inorganic 

and  organic  chemicals)  in  the  vicinity  of  the  intake  location  to  protect 
the  suitability  of  the  water  as  an  M&I  source.  Organic  chemical  levels 
and  sediment  loadings  will  be  of  particular  concern. 


Page  142,  Section  6.1.2.10 


Add  the  following  sentence  to  the  end  of  the  first 

To  the  extent  these  are  possible  and  apply  to 
they  will  be  done. 


paragraph : 

the  selected  alternative, 


Delete  the  last  paragraph. 


Page  142,  footnote 


Correct  the  footnote  to  read: 

The  Department  of  Water  Resources  has  recently  completed  a  one-year  water 
quality  sampling  program  in  several  locations  of  Cache  and  Lindsey 
Sloughs  / 1 8  / .  The  findings  of  this  study  are  presented  in  the  report, 
"Investigation  of  Cause  of  Increase  in  Chloride  Concentration  at  Proposed 
North  Bay  Aqueduct  Intake  in  Cache  Slough",  Department  of  Water 
Resources,  Central  District,  July  1981.  (See  also  Section  2,  response  8 
to  comment  letter  from  The  Resources  Agency  of  California.) 


Page  144,  paragraph  6. 2. 3. 2 


Change  the  second  sentence  to  read: 

At  the  updated  per  capita  average  use  rate  used  for  the  new  information 
in  Section  1,  under  Urban  Water  Conservation  and  Supplemental  M&I  Needs 
(0.233  acre-foot  per  person  per  year  in  Solano  County,  assuming  no  water 
conservation  measures  and  including  industrial  consumption),  the  addi¬ 
tional  42,000  acre-feet  of  water  could  support  a  population  increase  of 
about  180,000,  which  is  substantially  below  the  increase  projected  for 
the  period  1980  to  2010.  Per  capita  average  use  rate  is  found  by  multi¬ 
plying  the  per  capita  use  rates  by  the  1980  population  of  each  area  and 
dividing  by  the  total  1980  population  of  the  county. 


Page  144,  paragraph  6. 2. 3. 3 


Delete  the  second  sentence  and  substitute  the  following: 

At  the  updated  per  capita  average  use  rate  used  for  the  new  information 
in  Section  1,  under  Urban  Water  Conservation  and  Supplemental  M&I  Needs 
(0.233  acre-feet  per  person  per  year  in  Napa  County,  assuming  no  water 
conservation  measures  and  including  industrial  consumption),  the  new 
water  supply  provided  by  the  North  Bay  Aqueduct  (17,500  ac-ft)  indicates 
that  the  additional  water  could  support  a  population  increase  of  about 
74,500.  This  is  substantially  in  excess  of  the  increase  projected  for 
the  period  1980  to  2010.  Consequently,  full  use  of  Napa  County's  Maximum 
Annual  Entitlement  from  the  North  Bay  Aqueduct  may  occur  after  the  year 
2010.  On  the  other  hand,  growth  in  excess  of  that  presently  projected 
may  occur.  Per  capita  average  use  rate  is  found  by  multiplying  tin  per 
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capita  use  rates  by  the  1980  population  of  each  area  and  dividing  by  the 
total  1980  population  of  the  county. 


Page  145,  Table  6-2 

Table  6-2  of  the  Draft  ES/EIR  has  been  updated  to  reflect  the  most  recent 
State  Department  of  Finance  E -150-series  population  projections  for  Napa  and 
Solano  counties  and  has  been  designated  Table  6-2 (F). 


Page  146,  paragraph  6. 3. A 

Change  parenthetical  sentence  at  end  of  paragraph  to  read: 
(See  Sections  6. 1.1. 2  and  6. 1.1.4.) 


Page  146,  paragraph  6. 2. 3. 5 


Replace  the  f,-rst  sentence  with  the  following: 

It  should  be  noted  that  operation  of  the  North  Bay  Aqueduct  to  meet  the 
contracted  maximum  annual  entitlement  of  67,000  acre-feet  will  have 
monthly  diversions  that  vary  from  about  50  cfs  in  the  winter  to  115  cfs 
in  the  summer.  It  would  be  physically  possible  under  a  hypothetical  mode 
of  operation  for  the  aqueduct  to  be  operated  at  the  maximum  monthly  rate 
on  a  continuous  basis  to  produce  a  theoretical  maximum  water  supply  of 
about  76,000  acre-feet  per  year.  This  mode  of  operation  would  not  be 
compatible  with  existing  SWP  water  service  contracts  for  the  North  Bay 
Aqueduct . 


Add  the  following  paragraph: 

6. 3. 5.1  There  are  several  operational  mitigation  measures  for  the  North 

Bay  Aqueduct  that  will  offset  cumulative  impacts.  The  Department  will 

commit  to: 

0  Future  coordinated  planning  with  Department  of  Fish  and  Game  and 
possibly  U.  S.  Bureau  of  Reclamation  to  operate  project  reservoir 
storage,  export  rates,  and  daily  off  peak  and  onpeak  export  pumping  to 
meet  fishery  improvement  goals.  These  goals  are  in  connection  with  the 
Two-Agency  Fish  and  Wildlife  Agreement  and  current  planning  for  the 
additional  proposed  pumping  units  for  the  Harvey  0.  Banks  Delta  Pumping 
Plant.  (See  correction  for  page  142,  paragraph  6. 1.2. 9. 2). 

°  Urban  water  conservation  programs  for  Solano  and  Napa  count ies  to 

reduce  diversions  by  delaying  annual  entitlement  buildup  schedules  (see 
correction  for  page  142,  paragraph  6. 1.2. 9. 2). 

°  Protective  fish  screens  at  the  intake. 
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Table  6-2(F) 

REVISEO  E-150  POPULATION  PROJECTIONS  1/ 
FOR  SOLANO  AND  NAPA  COUNTIES 
ADJUSTED  FOR  1980  CENSUS 


Solano  County 
Total 

Napa  County 
Total 

Both  Counties 
Total 


1980 

1990 

235,300 

342,400 

99,100 

106,300 

344,400 

448,700 

2000 

428,700  514,800 

113,200  119,200 

541,900  634,000 


1/  Source:  State  Department  of  Finance 


°  Studies  to  determine  specific  information  on  the  numbers  of  fish  eggs 
and  larvae  that  will  be  affected  by  the  aqueduct  diversions.  Current 
information  and  discussions  with  the  Department  of  Fish  and  Game 
indicate  that  this  impact  will  be  minor.  (See  Section  2,  response  2  to 
comment  letter  from  National  Marine  Fisheries  Service.) 

°  Additional  mitigation  action  for  fish  eggs  and  larvae  if  future  studies 
show  the  need  for  additional  action.  The  Department  of  Water  Resources 
will  provide  mitigation  for  possible  Impacts  to  fish  eggs  and  larvae  at 
the  North  Bay  Aqueduct  diversion  by  possible  measures  or  combinations 
of  measures  such  as:  (1)  diversion  limitation  for  the  Aqueduct  between 
April  and  June,  (2)  additional  modification  of  the  planned  Two-Agency 
Fish  and  Wildlife  Agreement  criteria  to  increase  fish  populations  to 
adjust  for  study  findings,  (3)  additional  modification  of  State  Water 
Project  storage  and  export  operations  to  benefit  fish,  and  (4)  project 
funding  allocations  to  enhance  fish  hatchery  activities. 


Page  148,  Table  6-3 

The  impact  severity  rating  for  the  diversion  effect  on  local  anadromous  fish 
of  Routes  1  and  3  should  be  changed  from  low  to  moderate . 


Page  152,  paragraph  6.4.6 
Change  the  first  sentence  to  read: 

Although  the  significance  of  the  aqueduct  diversion  on  the  entrainment 
and/or  impingement  of  anadromous  fish  using  the  intake  slough  is  diffi¬ 
cult  to  quantify  because  of  limited  data  on  current  fish  usage,  it  would 
be  expected  that  Lindsey  Slough  and  Cache  Slough  would  be  equally  sensi¬ 
tive  to  this  effect.  This  assumption  is  supported  by  recently  published 
research  done  by  Ecological  Analysts.  These  findings,  published  after 
the  Draft  ES/EIR  was  released,  show  that  migrating  juvenile  striped  bass 
are  widespread  and  not  confined  to  main  channels.  (See  also  Section  2, 
Response  1  to  comment  letter  oy  National  Marine  Fisheries  Service.) 


Page  156,  paragraph  6.5.4 

Correct  the  fifth  sentence  to  read: 

Other  significant  beneficial  attributes  of  a  Route  1  alignment  would 
include  avoidance  of  Suisun  Marsh,  lowest  sensitivity  with  regard  to 
cultural  and  archaeological  resources,  use  of  an  established  right  of  way 
(Sacramento  Northern),  and  a  relatively  moderate  impact  on  major 
utilities . 


Page  156,  paragraph  6.5.8 

Reword  Che  first  sentence  as  follows: 

Major  disadvantages  of  Route  4  would  be  a  significantly  higher  cost  for 
secondary  water  transport  systems  to  some  local  contracting  agencies, 
disruption  of  the  urban  area  through  Suisun  City  including  possible 
relocation  requirements  for  several  major  utility  lines,  and  displacement 
of  some  riparian  habitat  at  the  Lindsey  Slough  intake  location. 


Page  162,  Section  7.0 

The  impact  rating  for  Impact  13  on  Routes  1  and  3  should  be  changed  from  "L" 
to  “M". 

Page  179,  Section  12.0 
Under  DWR,  list  the  following: 


Karl  Winkler 

Environmental 

Documentation 

4  Years 

Project 

Manager 

Wayne  MacRostie 

Water  Resources 
Engineering 

7  Years 

Chief 

Central 

District 

Katy  Strlemer 

Water  Resources 
Legal  Section 

3  Years 

Staff  Counsel 

Page  F-3,  Appendix  F 

The  assumption  for  the  North  Bay  Aqueduct  diversion  of  110  cfs  was  used  for 
the  hydraulic  modeling  analysis  in  the  Draft  ES/EIR.  While  the  estimated 
diversion  flow  was  later  increased  to  115  cfs,  the  difference  would  not  change 
any  of  the  conclusions  drawn  in  the  draft  report. 


Correct  Assumption  5  to  read: 

5.  The  system  is  operated  with  the  Delta  Cross  Channel  closed.  Partly 
due  to  the  change  in  this  assumption,  the  preliminary  conclusion 
drawn  on  page  F-12  has  been  refuted. 
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Delete  the  paragraph  on  this  page.  This  information  was  presented  incor¬ 
rectly.  The  Information  addressed  in  this  paragraph  requires  explanation  of 
the  many  parameters  that  affect  the  Bay-Delta  estuary,  such  as  varying  hydro- 
logic  conditions  and  project  operations.  Response  1  to  the  comment  letter 
received  from  the  U.  S.  Environmental  Protection  Agency  (Section  2)  provides 
additional  detailed  Information  on  modeling  studies  and  shows  comprehensive 
Delta  protection. 


APPENDIX  I 
(DRAFT  COPY) 

A  GENERAL  DESCRIPTION  OF  URBAN  WATER  CONSERVATION  MEASURES 


Note:  Final  plans  are  being  evaluated  at  this 
time  and  will  be  issued  at  a  later  date 


Appendix  I 


A  GENERAL  DESCRIPTION  OF  URBAN  WATER  CONSERVATION  MEASURES 


I.  Education  and  Public  Information 


The  following  water  conservation  programs  and  activities  are  all  various 
methods  of  educating  the  consumer  on  both  why  and  how  to  conserve  water.  In 
addition  to  promoting  the  importance  of  wise  water  use,  the  water  conservation 
programs  should  stress  the  associated  energy  savings  and  financial  savings 
resulting  from  conserving  water.  The  consumer  should  be  made  aware  that 
energy  is  required  to  deliver  and  treat  water  as  well  as  for  heating. 


A.  Local  Water  Conservation  Advisory  Committee 


°  Local  agencies  should  form  an  advisory  committee  consisting  of 
concerned  citizens  and  representatives  from  the  local  school  district, 
planning  department,  industrial  and  commercial  sectors,  and  community 
organizations  and  professional  landscape  associations. 

°  The  committee  will  typically  be  formed  at  the  regional  level  by  the 
wholesaler . 

0  The  purpose  of  the  committee  is  to  gain  input  and  support  for  the 
water  conservation  program,  which  should  Increase  the  effectiveness  and 
acceptance  of  the  program  by  the  local  community. 

°  The  committee  should  be  kept  informed  of  the  local  water  supply  and 
demand  situation  as  well  as  the  local  water  conservation  program. 

0  The  committee  should  meet  a  minimum  of  three  times  a  year. 

°  The  cost  of  the  program  will  be  for  staff  time  to  coordinate  the 
committee,  organize  the  meetings,  and  follow  up  on  recommendations. 


B.  Conservation  Literature 


0  Literature  should  be  distributed  In  utility  bills  (if  possible),  at 
public  speaking  engagements,  at  locations  throughout  the  community  (such  as 
fairs,  libraries,  environmental  organizations'  offices,  and  schools),  and  at 
the  water  agency  offices. 

°  Local  water  agencies  should  distribute  water  conservation  literature 
at  least  once  a  year  through  bill  stuffers  or  a  special  mailing,  in  addition 
to  other  methods  of  distribution. 

9  Water  agencies  should  work  with  energy  utilities  and  provide  them 
with  materials  that  can  be  included  in  their  bills. 
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°  Brochures  may  also  be  mailed  directly  to  targeted  areas,  such  as  new 
residential  areas  or  business  are&^ . 

°  Agencies  with  postcard  or  computer  sealed  bills  should  print  a  brief 
water  conservation  message  on  the  bill  two  or  three  times  a  year. 

°  The  agency  can  either  design  and  print  its  own  literature  or 
purchase  brochures  from  the  Department  of  Water  Resources,  American  Water 
Works  Association,  or  other  local  water  agencies.  Division  of  responsibility 
between  the  wholesale  and  retail  agencies  for  this  activity  will  vary  between 
State  Water  Project  contract  service  areas . 

°  The  primary  costs  for  brochures  includes  design,  printing,  and 
distribution . 

°  The  Department  of  Water  Resources  (DWR)  and  other  local  agencies  can 
assist  in  providing  ideas  for  the  content  (e.g.,  residential  "self  help"  home 
audit  check  lists)  and  mailing  of  literature. 


1.  General  Water  Conservation  Brochure 


0  Applies  to  all  water  users:  residential,  commercial,  public, 
and  industrial. 

0  Includes  water-saving  tips  on  indoor  and  outdoor  water  use, 
potential  energy  savings,  and  background  information  on  the  need  for  water 
conservation  from  a  statewide  and  local  perspective.  Also  contains  sources 
for  additional  water  conservation  information. 

2.  Landscape  Water  Conservation  Brochure  with  Plant  List 

0  Includes  landscape  water  conservation  tips,  a  low-water-using 
plant  list  appropriate  to  the  area,  ideas  for  designing  low-water-using 
landscapes,  and  a  list  of  water  conservation  gardens,  arboretums,  nurseries, 
and  other  examples  of  water-conserving  landscapes.  General  design  ideas  for 
different  types  of  landscapes  should  be  included  if  appropriate. 

0  The  audience  is  the  homeowner,  landscape  professionals, 
nurseries,  schools,  community  organizations,  and  local  government  planning, 
parks,  and  public  works  departments. 

0  Because  the  landscape  brochure  and  plant  list  need  to  be  suited 
to  the  local  climate  and  environmental  conditions,  the  local  agency  should 
either  design  its  own  brochure  or  purchase  one  from  an  area  of  similar 
climate. 


0  The  Department  of  Water  Resources  can  serve  as  a  resource 
center,  providing  reference  material  (i.e.,  low-water-using  plant  materials, 
appropriate  irrigation  systems,  concepts  of  water-conserving  landscapes,  and  a 
list  of  growers  that  can  supply  low-water-using  plant  materials). 
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3. 


Conservation  Literature  for  Specific  Water  Users 


°  Agencies  should  provide  information  bulletins  on  water  conserva¬ 
tion  measures  appropriate  to  specific  commercial,  public,  and  industrial  water 
users  in  their  area. 

°  DWR  and  other  water  agencies  can  be  contacted  for  assistance. 
LADWP  has  developed  water  conservation  bulletins  for  commercial  buildings, 
restaurants,  golf  courses,  health  care  facilities,  laundries  and  linen  suppli¬ 
ers,  hotels,  schools  and  colleges,  beverage  industries,  and  food  processing 
industries . 


C.  Previous  Year's  Use  on  Water  Bills 


°  Water  agencies  should  provide  the  previous  year's  water  use  informa¬ 
tion  for  the  same  billing  period  on  all  water  bills.  An  article  or  blll- 
stuffer,  explaining  how  consumers  can  measure  their  conservation  and  providing 
examples  of  average  monthly  water  use  for  different  types  of  users  should  be 
submitted  to  local  newspapers  or  accompany  the  bill,  approximately  once  a 
year . 


D.  Advertising  and  Promotional  Campaigns 
1.  General  Activities 


°  The  local  water  agencies  should  promote  water  conservation 
through  television,  radio,  and  newspaper  advertising. 

°  DWR  has  television  and  radio  public  service  announcements,  which 
the  local  agencies  could  encourage  their  local  stations  to  use.  Newspaper 
articles  and  press  releases  should  accompany  water  conservation  events  such  as 
a  device  distribution  program  or  public  speaking  presentation.  Press  releases 
should  be  distributed  three  or  four  times  a  year  giving  information  on  ways  to 
save  water  and  why.  Water  agencies  should  also  have  updated  information  on 
their  water  supply  and  use  situation  to  provide  to  local  newspapers,  televi¬ 
sion,  and  radio  stations  for  use  as  filler  items. 

°  Water  agencies  should  actively  work  to  promote  water  conservation 
through  public  relations  campaigns.  Businesses  and  industries  should  be  asked 
to  post  water  conservation  messages  in  restrooms,  help  with  demonstration 
landscapes,  and  contribute  to  financing  in-school  education.  Businesses  and 
industries  should  also  be  encouraged  to  let  the  public  know  what  they  are 
doing  to  save  water  in  order  to  demonstrate  the  level  of  community 
involvement . 


°  The  division  of  responsibility  between  the  wholesale  and  retail 
agency  will  vary  between  service  areas.  Because  several  service  areas  often 
receive  the  same  newspapers,  television,  and  radio  stations,  the  advertising 
program  will  usually  be  the  responsibility  of  the  wholesaler. 

°  The  staff  time  and  any  paid  advertising  are  the  primary  costs  for 


this  program 


2.  Public  Speaking  Presentations 


°  A  public  speaking  program  on  various  aspects  of  water  conserva¬ 
tion  should  be  adopted  by  the  local  water  agencies. 

°  Movies  and/or  slide  shows  should  be  designed  or  acquired  to 
assist  the  speaker.  To  save  staff  time  they  can  also  be  loaned  to  other 
organizations  without  sending  a  speaker.  A  landscape  water  conservation  slide 
show  or  movie  could  be  developed  or  acquired.  Department  of  Water  Resources 
has  a  slide  show  and  East  Bay  Municipal  Utility  District  has  a  movie.  Either 
can  be  purchased  for  approximately  $40-$50. 

°  The  public  speaking  program  should  be  publicized  to  local 
government  agencies,  community  organizations,  professional  organizations, 
businesses,  and  schools.  The  local  water  agency,  in  cooperation  with 
landscape  architects,  master  gardeners,  and  nursery  people,  could  sponsor 
workshops  and  seminars  on  low  water-using  landscapes. 

°  Water  agencies  should  actively  seek  speaking  engagements  on 
local  talk  shows  or  radio  programs  to  present  information  on  the  local  water 
situation  and  conservation  programs. 

°  Staff  time  and  multi-media  equipment  are  the  primary  costs  for 
this  program. 

°  The  division  of  responsibility  between  the  wholesale  and  retail 
agency  will  vary  between  service  areas . 

3.  Demonstration  Low  Water-Using  Landscapes 

°  Local  water  agencies  should  locate  and  promote  existing  low 
water-using  landscapes  within  the  area.  Local  agencies  could  get  assistance 
from  local  landscape  professionals  to  locate  demonstration  landscapes. 

°  The  local  agencies  should  choose  landscapes  that  demonstrate  a 
variety  of  design  ideas  for  different  landscape  uses  and  are  located  in  areas 
of  high  visibility  and  use. 

°  If  consent  is  given  by  the  owner  of  the  property,  plant  identi¬ 
fication  signs  should  be  located  within  the  landscape. 

°  The  division  of  responsibility  between  the  wholesale  and  retail 
agency  will  vary  between  State  Water  Project  (SWP)  contractor  service  areas. 
Generally,  the  SWP  contractor  will  take  the  lead  in  locating  appropriate 
sites,  with  assistance  by  the  retail  agencies.  Both  the  SWP  contractor  and 
retail  agency  will  usually  be  responsible  for  promoting  the  demonstration 
landscapes . 


°  The  staff  time  to  organize  the  program  is  the  primary  cost. 

*  DWR  can  assist  the  local  agencies  in  establishing  the  criteria 
for  the  selection  of  the  demonstration  landscapes. 
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Promotional  Campaign  with  Nurseries 


4. 


°  Water  agencies  should  work  with  local  plant  nurseries  to  encour¬ 
age  the  sale  of  drought-tolerant  plants.  Agencies  should  provide  advertise¬ 
ments,  literature  to  be  distributed  at  the  nurseries,  and  plant  labels  so 
customers  can  easily  identify  drought-tolerant  plants. 

°  Staff  time,  labels,  and  advertising  are  the  primary  costs  for 

the  program. 


5.  Awards  for  Conservation  Developments 


0  Local  water  agencies  should  sponsor  an  awards  program  for  con¬ 
servation  developments.  Different  categories  for  the  awards  could  include 
single  family  homes,  multi-family  developments,  commercial  and  industrial 
developments.  The  local  water  agency  should  determine  what  type  of  develop¬ 
ments  in  their  area  should  be  included  in  the  awards  program. 

°  An  awards  program  for  some  type  of  development  should  be  con¬ 
ducted  each  year.  The  awards  program  will  typically  begin  in  the  second  year 
of  the  plan . 


°  Publicity  should  be  extensive  to  encourage  as  many  contestants 
as  possible  to  enter  the  program  and  to  reward  the  winners.  The  winning 
designs  or  developments  could  be  featured  in  appropriate  professional  journals 
and  magazines.  Prizes  for  the  winners  should  be  the  award  and  publicity.  The 
water  agency  will  need  to  conduct  a  public  relations  program  to  obtain  support 
and  contributions  from  the  local  community. 

°  The  division  of  responsibility  between  retail  and  wholesale 
agencies  will  vary  between  service  areas.  Generally,  the  wholesale  agency 
will  take  the  lead  because  of  the  regional  nature  of  the  program. 

°  Costs  for  this  program  will  involve  staff  time  to  organize  and 
coordinate  the  program,  advertising  costs,  and  costs  to  design  and  print  the 
awards.  These  costs  will  vary  between  SWP  contractors. 


E.  Work  with  Large  Water  Users  (primarily  large  industrial  users) 

°  Local  water  agencies  should  actively  work  with  the  large  water  users 
in  their  area  to  encourage  them  to  conserve  water. 

°  Agencies  should  encourage  large  water  users  to  audit  their  water  use 
and  provide  the  agency  with  a  breakdown  of  how  much  is  used  in  different 
processes . 

°  Water  agencies  should  utilize  many  of  the  measures  mentioned  through¬ 
out  these  plans  (i.e.,  brochures,  retrofit  devices,  and  community  involve¬ 
ment)  in  their  information  program  for  large  water  users. 

°  Any  water  savings  made  by  large  users  should  be  given  recognition  by 
the  agencies  and  perhaps  publicized. 
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°  As  customers  determine  new  methods  of  conservation,  the  new 
ideas  should  be  passed  along  via  the  water  agency  to  other  appropriate 
customers . 

°  This  program  should  be  coordinated  with  the  equipment  loan  pro¬ 
gram  (II-D)  and  the  regulations  (III-B-1). 


F.  In-School  Education 

°  All  local  agencies  should  adopt  an  in-school  education  program  within 
their  service  area. 

0  If  an  elementary  school  does  not  exist  within  their  service  area,  the 
local  agency  should  work  with  the  appropriate  school  district  and  other  local 
water  agencies  in  the  area  to  develop  a  cooperative  program,  where  costs  are 
shared, by  several  water  agencies. 

°  The  agency's  work  should  be  adapted  to  the  unique  needs  of  the  local 
school  district  and  carried  out  by  a  program  coordinator  within  the  school 
district  or  county  school  office. 

°  The  program  coordinator  within  the  school  district,  as  well  as  the 
individual  teachers,  should  identify  the  target  grades  for  the  program  based 
on  materials  available  through  the  water  agencies  and  school  districts. 

°  Teacher  training  workshops  are  necessary  to  give  teachers  an  adequate 
background  on  local  water  supply,  basics  of  water  consumption,  and  philoso¬ 
phies  of  water  conservation  and  to  familiarize  them  with  curriculum 
materials . 

°  Tours  of  the  water  agency  facilities  should  be  offered  to  school 
children  and  should  be  part  of  a  teacher  training  program. 

The  cost  for  this  program  is  primarily  for  curriculum  materials  and 
teacher  training.  The  curriculum  materials  should  be  purchased  by  local  water 
agencies  and  made  available  to  the  schools.  The  cost  will  usually  be  shared 
by  the  retail  agencies  and  the  wholesale  agencies. 

°  Currently  DWR  offers  education  curriculum  materials  at  a  cost  of 
approximately  36  cents  per  student,  along  with  a  teacher  training  program. 

°  Schools  should  be  encouraged  to  retrofit  plumbing  fixtures  and  use 
wise  landscape  maintenance  practices  in  order  to  augment  in-school  education 
programs  and  provide  a  consistent  model  for  children  to  follow. 

G.  Information  on  Federal  and  State  Water  Conservation  Programs,  Laws, 
and  Sanctions 

1 .  Water  Conservation  Laws 

°  Local  water  agencies  should  work  with  local  governments  to  assure 
that  the  statewide  water  conservation  laws  are  implemented. 


°  DWR  will  act  as  an  information  source  to  local  agencies  and/or 
local  planning  departments  to  disseminate  information  on  Federal  and  State 
policy  and  statutes  such  as  the  low-flush  toilet  law  and  the  low-flow  shower- 
head,  faucet,  and  hot  water  insulation  regulations. 

2.  State  Tax  Credit 


0  Local  water  agencies  should  publicize  the  existence  of  the  water 
conservation  tax  credit  to  their  customers. 


II .  Water  Management  Programs 


A.  Water  Loss  Reduction  Techniques 


1 .  Systemwide  Water  Audit 


0  To  determine  the  need  for  a  water  audit,  all  local  water  agen¬ 
cies,  retail  and  wholesale  should  provide  information  to  the  Department  of 
Water  Resources  (DWR)  on  the  following  topics. 

-  Underground  leaks 

-  Accuracy  range  and  frequency  of  testing  source  of  supply 
meters 

-  Connection  meter  maintenance  and  calibration  program 

-  Illegal  connections 

-  Unmetered  connections 

-  Reservoir  overflow 

-  Record-keeping  procedures 

-  Accounting  and  billing  practices 

-  Experience  and  capability  of  operations  personnel 

°  The  purpose  of  a  water  audit  is  to  understand  where  water  is 
going  within  the  water  system.  Before  measures  can  be  taken  to  reduce  the 
percentage  of  nonrevenue-producing  water  (unaccounted  for  water),  an  agency 
must  know  what  portion  of  its  water  goes  to  metered  sales,  underground  leaks, 
inaccurate  meters,  and  miscellaneous  losses. 

0  DWR  should  review  the  information  and  work  with  the  local  agency 
before  a  recommendation  is  made  on  whether  an  audit  is  needed. 

2 .  Leak  Detection  Program 

a.  For  the  agency  side  of  the  system: 

°  All  local  agencies  should  have  an  active  leak  detection 

program. 


°  The  responsibility  for  purchasing  the  equipment  will  vary 
between  the  service  areas.  All  retail  agencies  should  purchase  the  equipment 
unless:  (1)  a  local  retail  agency  is  very  small  and  cannot  justify  purchasing 

the  equipment,  (2)  neighboring  local  retail  agencies  not  needing  the  equipment 
full  time  prefer  sharing  the  cost  of  the  equipment,  or  (3)  the  local  agency 
prefers  hiring  a  consultant  to  conduct  the  leak  detection  survey. 

°  Costs  for  a  leak  detection  program  include  staff  time  to 
conduct  the  survey  and  the  leak  detection  equipment.  Staff  time  could  range 
from  a  part-time  employee  to  as  many  as  eight  full-time  employees.  The 
equipment  costs  approximately  $1 ,000-$l , 500. 

b.  For  the  customer  side  of  the  system: 

°  The  local  water  agency  should  notify  customers  if  their  use 
has  increased  or  decreased  substantially  from  the  previous  month  or  if  their 
water  use  is  significantly  higher  than  similar  type  customers.  The  agency 
should  check  for  meter  error  and  assist  customers  in  checking  for  leaks  when 
needed . 


3 .  Meter  Maintenance  and  Calibration  Program 

°  All  local  water  agencies,  wholesale  and  retail,  should  have  an 
active  meter  maintenance  and  calibration  program  for  master  meters  and,  if  the 
service  area  is  metered,  for  customer  meters. 

°  For  local  agencies  that  do  not  have  an  active  and  thorough  neter 
maintenance  program,  the  plan  will  recommend  that  the  local  agency  either 
design  and  implement  a  meter  maintenance  program  or  hire  a  consultant  to 
design  the  program  and  a  service  company  to  implement  the  program. 

°  Local  water  agencies  regulated  by  the  Public  Utilities  Commission 
(PUC)  are  already  required  to  meet  specific  PUC  requirements  on  meter 
maintenance . 


°  The  meter  maintenance  program  should  be  cost-effective  for  each 
water  agency.  The  replacement  schedule  for  meters  will  depend  on  the  size, 
type,  and  age  of  the  meters,  water  pressure,  water  quality,  geographical 
location  of  the  service  area,  and  cost  of  the  water.  The  master  meters  should 
be  checked  for  accuracy  and  replaced  more  often  than  customer  meters  because 
of  the  amount  of  water  measured  and  greater  potential  for  revenue  loss  due  to 
under-reading . 

°  As  the  cost  of  water  increases,  the  cost  effectiveness  of  meter 
replacement  will  tend  to  increase.  To  account  for  the  change  in  cost 
effectiveness,  the  design  of  a  meter  maintenance  program  should  include  dif¬ 
ferent  schedules  of  replacement  for  the  different  water  prices.  This  will 
enable  water  agencies  to  change  their  maintenance  program  as  water  prices 
change  without  needing  to  reevaluate  the  entire  program. 

°  The  cost  to  design  a  meter  maintenance  program  for  a  local  water 
agency  will  vary  due  to  many  factors,  such  as  age  of  the  water  meters, 
availability  of  accurate  data  on  past  maintenance,  and  size  of  the  water 
system. 
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4.  Corrosion  Control  Program 


°  All  local  water  agencies  should  research  the  need  for  a  corrosion 
control  program  in  their  service  area.  If  a  need  exists,  the  water  agency 
should  prepare  standards  for  corrosion  control  to  be  implemented  within  their 
service  area. 

°  To  determine  the  level  of  need  for  a  corrosion  control  program, 
the  following  factors  should  be  evaluated  by  each  water  agency. 

a.  Soil  Resistivity.  This  is  the  one  soli  characteristic  most 
indicative  of  corrosivity. 

b.  Dissimilarities .  Dissimilarities  between  soils  or  pipe  mate¬ 
rials  will  accelerate  corrosion. 

c .  Condition  of  Existing  Pipe. 

d.  Stray  Current.  Local  sources  of  stray  electrical  current  can 
cause  corrosion. 


e.  Exposure .  Items  not  in  contact  with  the  soil  should  be  pro¬ 
tected  with  respect  to  the  severity  of  the  environment. 

8  It  is  expected  that  the  recommended  corrosion  control  programs 
will  be  cost-effective  for  the  local  agencies  adopting  their  specific 
program. 


5 .  Valve  Exercising  Program 

°  Agencies  should  adopt  a  valve  exercising  program  for  their  water 
system.  This  program  will: 

-  Increase  the  ability  and  speed  of  making  repairs. 

-  Correct  valves  that  have  been  open  and  should  be  closed. 

-  Make  needed  pressure  adjustments. 

-  Improve  flow  efficiency. 

0  Valves  should  be  exercised  an  average  of  once  a  year  or  more,  if 

needed. 

8  The  staff  time  needed  for  the  program  can  be  coordinated  with  the 
field  work  needed  for  a  leak  detection  program.  The  staff  for  exercising 
valves  could  share  a  vehicle  with  the  leak  detection  staff. 

8  Water  agencies  generally  already  have  the  necessary  equipment  to 
exercise  valves.  If  the  service  area  is  large,  additional  equipment  may  be 
needed.  The  equipment  includes  a  hydraulic  valve-turner,  which  can  either  be 
purchased  or  built  by  the  water  utility  and  can  cost  as  much  as  $4,000. 
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6 .  Accounting  for  Unmetered  Mater  Use 

Local  water  agencies  should: 

-  Keep  records  on  flushing  main  lines . 

-  Meter  all  hydrant  sales. 

-  Require  the  fire  department  to  provide  information  on  the 
amount  of  water  used  during  training  and  firefighting. 

-  Monitor  and  estimate  all  other  unmetered  uses  in  their  service 
area. 

B .  Meter  Unmetered  Uses 

°  Local  agencies  should  meter  all  unmetered  uses  to  better  account  for 
water  use  within  the  service  area. 

°  Metering  will  be  recommended  if  cost-effective. 

C.  Device  Distribution 

°  All  local  agencies  should  have  some  type  of  device  distribution 
program. 

°  The  type  of  program  depends  on:  (1)  whether  a  device  program  has  been 
implemented  in  the  service  area  and  the  estimated  installation  and  retention 
rates  of  that  program;  (2)  the  amount  of  development  that  existed  before  the 
toilet  and  shower  laws;  (3)  the  size  and  character  of  the  service  area;  and 
(4)  the  ability  of  the  local  agency  to  cover  the  costs. 

°  Toilet  bags  and  shower  inserts  are  the  recommended  devices. 

°  The  minimum  program  recommendation  consists  of  having  devices  avail¬ 
able  free  at  the  water  agency  office  and  other  central  locations,  with  adver¬ 
tisements  several  times  a  year  on  availability  of  the  devices. 

°  The  maximum  program  recommendation  consists  of  a  large  advertising 
and  promotional  campaign  and  devices  mass-mailed  to  all  residents.  Costs  for 
this  program  will  vary.  Estimates  range  from  $0.96  to  $1.50  per  household. 

The  more  households  covered,  the  cheaper  the  cost  per  household.  The  whole¬ 
saler  should  take  the  lead  in  administering  the  program  and  perhaps  coordinate 
with  other  wholesalers  and  utilities  to  keep  the  costs  low. 

0  Local  energy  utilities  should  be  contacted  and  encouraged  to  partici¬ 
pate  in  device  distribution  programs  as  part  of  their  energy  conservation 
programs . 

°  A  separate  method  of  distribution  might  be  necessary  for  commercial, 
public,  and  Industrial  customers. 


*  DWR  can  assist  local  agencies  in  designing  an  appropriate  program  for 
their  area,  but  the  water  agencies  will  be  responsible  for  all  costs  and 
implemen  ta  t ion . 


D.  Equipment  Loan  Program  for  Large  Water  Users 

°  Agencies  should  make  water  meters  and  leak  detection  equipment  avail¬ 
able  to  large  water  users,  particularly  to  industries,  to  help  them  determine 
where  water  is  being  used  and  if  there  is  any  waste. 

°  The  wholesale  agency  will  typically  be  given  the  responsibility  for 
this  program  in  order  to  serve  the  industries  and  other  large  water  users  in  a 
larger  service  area. 

8  The  cost  for  the  program  will  include  the  staff  time  to  organize  and 
promote  the  program  and  the  cost  to  purchase  the  water  meters.  The  number  of 
mete».<j  purchased  will  depend  on  the  amount  of  industrial  water  use  in  the 
area.  About  5-10  meters  should  be  purchased,  at  a  cost  of  $65-$235  each. 


E.  Pricing 

8  A  general  statement  on  water  rates  and  a  general  direction  for 
improvement  will  be  included  in  all  water  conservation  plans.  The  following 
issues  and  suggestions  on  water  rates  will  be  discussed  in  the  plans. 

1.  Public  utility  pricing: 

-  How  price  affects  consumption  and  peak  demand. 

-  Why  prices  should  reflect  the  cost  of  developing  new  supplies 
of  water  and  the  cost  of  financing  enlargements  to  the  system. 

2.  Shortcomings  of  traditional  approach  to  ratemaking: 

-  Use  of  revenue  requirements  as  basis  for  water  ra‘.  es. 

-  Use  of  year-round  rates  rather  than  seasonal  rates. 

-  A  tendency  to  recover  too  much  revenue  from  service  charges  or 
minimum  bills  rather  than  from  commodity  prices. 

3.  A  general  direction  for  improvement  of  water  rates  will  include 
the  following  suggestions: 

-  Base  prices  on  an  appreciation  of  marginal  costs. 

-  Adopt  seasonal  rates . 

-  Eliminate  excess  revenues  by  reducing  service  charges  or  using 
a  two-step  tariff. 

8  Specific  recommendations  on  water  rates  for  different  water  agencies 
will  not  be  included  in  the  plans. 

III.  Regulations 

DWR  can  assist  local  water  agencies  or  planning  departments  in  designing 
their  water  conservation  regulations. 


A.  Water  Waste  Ordinance 

8  This  ordinance  should  attempt  to  reduce  water  waste  and  excess  flow 
of  water  onto  adjacent  property. 


°  The  following  uses  of  water  should  constitute  "waste"  as  used  in 
this  ordinance. 

-  Landscape  runoff. 

-  Misdirected  irrigation  water. 

-  Malfunctioning  water  equipment. 

-  Washing  down  paved  surfaces  that  causes  flow  onto  adjacent 
property . 

Exemptions  should  include: 

-  Storm  runoff. 

-  Temporary  water  system  failures. 

-  Fire  hydrant  flushing. 

-  Firefighting  and  training. 

-  Water  used  to  abate  spills  of  flammable  or  hazardous  materials. 

-  Water  problems  created  by  wind  or  vandalism. 

-  Testing  of  water  supplies. 

-  Occasional  and  minimal  flow  from  washing  vehicles,  boats,  stieets, 
sidewalks,  or  driveways. 

-  Dust  control  on  construction  sites. 

The  local  water  agency  is  responsible  for  encouraging  the  adoption  of 
the  ordinance  by  the  local  city  council  and/or  Board  of  Supervisors .  The 
responsibility  for  this  program  by  the  wholesaler  or  retailer  will  vary 
between  service  areas,  but  will  be  primarily  the  responsibility  of  the 
wholesaler. 

°  If,  after  active  encouragement  by  the  local  water  agency,  the  legis¬ 
lative  body  will  not  approve  this  measure,  it  should  be  promoted  by  the  local 
water  agency  as  a  voluntary  measure. 

*  The  retail  water  agency  should  implement  the  ordinance.  If  the 
service  area  is  metered,  meter  readers  and  other  field  personnel  should  police 
the  ordinance.  In  an  unmetered  service  area,  the  water  agency  field  person¬ 
nel,  not  meter  readers,  should  be  responsible  for  policing  the  ordinance.  If 
necessary,  additional  staff  should  be  hired  to  cover  the  added  workload.  If 
water  is  being  wasted,  a  warning  should  be  given  to  the  customer.  Doorknob 
hangers  are  one  possible  method  of  warning  the  customer.  Records  should  be 
kept  of  warnings  issued  and  after  two  warnings  the  customer  should  either  be 
fined  or,  if  applicable,  a  meter  installed  at  the  customer's  cost.  If  the 
waste  continues,  the  customer  should  be  notified  that  his  water  will  be  turned 
of  f . 


0  The  policing  of  the  ordinance  should  focus  on  large  wasters  of  water 
or  situations  of  continuous  waste  of  water  by  certain  customers. 
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*  The  ordinance  and  method  of  policing  should  be  advertised  in  local 
newspapers  and  television  as  well  as  through  bill  stuffers.  It  is  expected 
that  some  water  waste  will  stop  when  the  public  becomes  aware  of  the 
ordinance . 

0  The  local  agency  should  assist  the  large  water  wasters  in  reducing 
the  waste  by  recommending  revised  irrigation  scheduling,  new  irrigation 
systems,  changing  the  landscape  design,  eliminating  wasteful  practices  such  as 
hosing  sidewalks,  or  repairing  leaks. 

*  The  major  cost  of  this  program  is  from  the  staff  time  for  the  meter 
reader  or  other  field  personnel,  staff  time  by  office  personnel  to  keep 
records  of  warnings,  and  staff  time  to  assist  customers  in  reducing  or 
eliminating  the  waste. 


B.  Water  Conservation  Ordinance/Regulation 

1.  Requirements  for  Large  Water  Users 

°  New  customers  applying  for  water  hookups  should  be  required  to 
provide  the  local  agency  with  projected  water  use  and  water  conservation 
measures  they  plan  to  use.  Agencies  should  make  water  conservation 
recommendations  before  projects  are  built. 

°  Agencies  should  require  large  water  users  to  audit  their  water 
use  and  provide  agencies  with  a  breakdown  of  how  much  water  is  being  used 
(e.g.,  sanitation,  processing,  cooling,  etc.).  This  will  make  the  user  aware 
of  where  water  waste  may  be  occurring  as  well  as  where  water  use  could  be 
reduced . 


2 .  Self-Closing  Faucets 


*  This  ordinance/regulation  should  require  that  all  new  parks, 
schools,  and  other  areas  of  heavy  public  use  Install  self-closing  faucets  in 
public  restrooms . 

°  The  ordinance /regulation  should  either  be  adopted  as  a  local  city 
ordinance  and  implemented  by  the  local  government  or  adopted  as  a  condition  on 
new  water  hookups  and  Implemented  by  the  water  agency. 

°  Due  to  the  higher  cost  for  self-closing  faucets,  the  requirement 
is  only  cost-effective  in  public  restrooms  where  water  waste  is  more  common. 

3.  Low-Water  Using  Landscapes 

*  This  ordinance/regulation  should  require  that  low  water-using 
landscapes  be  installed  in  all  new  public,  commercial,  industrial,  and  multi- 
family  home  developments.  Exemptions  Include  landscapes  that  will  be  used  for 
active  recreation,  such  as  playing  fields. 

*  The  ordinance/regulation  should  either  be  implemented  by  the 
local  planning  department  in  their  design  review  process  or  by  the  local  water 
agency  by  conditioning  new  water  hookups. 
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°  When  landscape  design  Is  regulated  by  planning  department,  the 
local  water  agency  will  be  responsible  for  encouraging  the  local  legislative 
body  to  adopt  the  ordinance  and  for  encouraging  the  local  planning  department 
to  implement  the  ordinance.  The  major  responsibility  for  this  program  will 
typically  be  given  to  the  wholesale  water  agency. 

0  When  landscape  design  is  regulated  by  the  water  agency,  contracts 
should  include  the  requirements  and  guidelines  to  be  followed.  The  landscape 
regulation  will  be  enforced  as  a  condition  on  new  water  hookups. 

°  A  landscape  professional  should  either  be  added  to  the  planning 
department  or  water  agency  staff  or  hired  as  a  consultant  to  provide  necessary 
expertise  to  evaluate  the  landscape  designs. 

°  The  ordinance/regulation  should  provide  general  guidelines  for 
defining  low  water-using  landscapes,  but  the  specific  recommendations  on  type 
of  plants,  irrigation,  and  soil  preparation  should  be  the  responsibility  of 
the  local  planning  department  or  water  agency  staff  and  decided  on  a 
case-by-case  basis. 

0  The  low  water-using  plant  list  prepared  for  the  landscape  bro¬ 
chure  can  be  used  as  a  guide  when  reviewing  designs. 

0  The  following  guidelines  should  be  adopted  for  implementing  the 
ordinance/regulation.  In  addition  to  the  following  guidelines,  the  local 
agency  implementing  the  ordinance/regulation  should  develop  requirements  and 
recommendations  specific  to  their  area. 

a.  Low-water  using  plants  should  be  used  when  possible. 

b.  The  amount  of  turf  in  the  landscape  should  be  reduced, 
depending  on  how  the  landscape  will  be  used.  Large  areas  of 
turf  should  be  allowed  only  in  active-use  areas  (formal  and 
informal)  and  in  areas  of  heavy  foot  traffic.  If  turf  is 
desired  for  aesthetic  purposes,  only  small  areas  should  be 
put  in  the  highly  visible  locations  within  a  development. 

c.  Plants  should  be  grouped  according  to  their  water,  light, 
soil,  and  fertilizer  requirements  to  avoid  either 
over-watering  or  under-watering  of  plants. 

d.  Large  areas  of  lawn  should  be  replaced  with  ground  covers, 
which  tend  to  require  less  water,  fertilizer,  and 
maintenance . 

e.  Existing  trees  and  shrubs  should  be  preserved  and  protected 
wherever  possible.  Established  plants  are  often  adapted  to 
low  water  conditions. 

f.  If  needed,  amendments  should  be  added  to  the  soil  before 
planting,  such  as  fir  bark  or  manure,  to  increase  the  soil's 
water-holding  capacity. 
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g.  All  landscaped  areas,  except  turf,  should  be  mulched  with  a 
2-  to  3-inch  layer  of  woodchips,  grass  clippings,  or  dry 
leaves  to  reduce  evaporation,  soil  compaction,  and  weeds. 

h.  Efficient  irrigation  systems  should  be  required:  drip 
irrigation  systems  for  trees  and  shrubs;  well-adjusted, 
low-pressure  sprinkler  heads  for  turf  and  ground  covers. 

i.  Automatic  timers  with  moisture  sensor  overrides  should  be 
required  for  large  landscapes  to  allow  watering  during  the 
cool  of  the  day  and  only  when  needed. 

j.  When  grading  of  slopes  is  needed,  the  design  should  minimize 
runoff . 

k.  Median  islands,  landscaping  between  sidewalks  and  streets, 
and  berms  along  streets  and  sidewalks  should  not  be  land¬ 
scaped  with  turf  and  other  high-water-using  plants  because  of 
the  need  for  frequent  irrigation,  which  results  in  a  high 
level  of  runoff  and  water  waste. 

l.  To  maximize  the  use  of  rainfall,  landscape  designers  should 
consider  storm-retention  basins  within  the  landscape.  Basins 
can  become  a  feature  of  the  landscape  by  being  designed  as  a 
lake,  pond,  or  creek.  The  basins  can  serve  as  sources  of 
irrigation  water  and,  if  needed,  recharge  basins. 

°  The  primary  costs  for  this  program  include  the  staff  time  of  the 
local  water  agency  and/or  planning  department  to  review  the  landscape  designs. 
The  costs  will  vary  between  areas. 

4.  Meters 

0  This  regulation  should  require  that  all  new  developments  be 

metered. 


0  The  cos t  for  this  program  includes  the  cost  for  meters  and  staff 
time  to  install  the  meters. 


C.  Reduction  in  Water  System  Connection  for  Conservation  Developments 
(recommended  when  landscape  ordinance  isn't  recommended) 

0  Local  water  agencies  should  provide  an  incentive  for  local  developers 
to  conserve  water  by  reducing  the  connection  fee  proportionately  with  the 
reduction  in  water  demand  due  to  the  conservation  feature  in  the  development. 
This  would  apply  to  commercial,  industrial  and  multi-family  home 
developments . 

°  Water  agencies  regulated  by  the  PUC  would  not  be  affected  because  the 
PUC  doesn't  have  connection  fee  charges. 
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°  The  water  agency  should  have  specific  guidelines  and  requirements  to 
qualify  for  a  fee  reduction.  For  example,  as  the  amount  of  lawn  is  reduced, 
the  fee  could  be  reduced. 

*  The  costs  for  this  program  will  include  staff  time  for  designing  the 
guidelines  and  requirements  and  for  reviewing  the  landscape  designs  for 
compliance. 
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APPENDIX  II 
(DRAFT  COPY) 

SOLANO  COUNTY  FLOOD  CONTROL  AND  WATER  CONSERVATION  DISTRICT 
URBAN  WATER  CONSERVATION  PLAN 


Note:  Final  plans  are  being  evaluated  at  this 
time  and  will  be  issued  at  a  later  date 


Appendix  II 


SOLANO  COUNTY 

FLOOD  CONTROL  AND  WATER  CONSERVATION  DISTRICT 
URBAN  WATER  CONSERVATION  PLAN 


INTRODUCTION 


The  recommended  urban  water  conservation  plan  incorporates 
measures  currently  implemented  in  the  service  area  and  adds  new 
measures  suited  to  the  character  and  needs  of  the  service  area. 
The  proposed  plan  will  be  a  cooperative  effort  between  Solano 
County  Flood  Control  and  Water  Conservation  District  (Solano 
County)  and  its  five  retail  agencies  (the  cities  of  Vallejo, 
Benicia,  Fairfield,  Suisun  City,  and  Vacaville),  with  both  the 
responsibilities  and  funding  shared.  It  is  recommended  that 
Solano  County  provide  a  part-time  staff  person  to  coordinate  and 
implement  the  education,  public  relations,  device  distribution, 
and  regulatory  measures.  Each  retail  agency  should  provide  a 
part-time  staff  person  to  assist  Solano  County  with  those 
measures.  In  addition,  the  retail  agencies  will  need  additional 
staff  to  implement  the  water  management  measures.  The  costs  of 
the  water  conservation  plan  should  be  passed  from  wholesaler  to 
retailer  to  customer.  Specific  recommendations  for  cost  sharing 
and  staff  assistance  for  each  agency  are  described  under  each 
conservation  measure. 

The  urban  water  conservation  plan  for  Solano  County  focuses  on 
education  and  public  relations  measures,  water  management 
measures,  and  regulations  for  efficient  water  use  in  new  and 
existing  developments. 

The  following  is  an  outline  of  the  Solano  County  water 
conservation  plan  that  includes  the  description  of  agencies' 
responsibilities,  the  schedule  for  implementing  each  water 
conservation  measure,  and  an  estimate  of  the  cost  for  each 
measure.  The  assumed  salaries  are  $26,000  per  year  for  public 
information  personnel,  $32,000  per  year  for  field  personnel  and 
$44,000  per  year  for  technical  personnel.  These  salaries  include 
45  percent  overhead  for  benefits  and  support  staff.  For  the 
description  of  each  water  conservation  measure,  refer  to  the 
General  Description  of  Urban  Water  Conservation  Measures  in 
Appendix  I. 
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I.  EDUCATION  AND  PUBLIC  RELATIONS 


A.  Local  Water  Conservation  Advisory  Committee 
Responsibilities 

Retail  Agencies  -  Provide  suggestions  to  Solano  County  on 
members  of  the  committee,  attend  all  meetings,  and  assist 
Solano  County  in  responding  to  recommendations  of  the 
committee. 

Solano  County  -  Take  lead  in  organizing  the  committee, 
coordinating  meetings,  and  responding  to  recommendations 
by  the  committee. 

DWR  -  Make  presentations  upon  request. 

Schedule  for  Implementation 

Form  committee  within  the  first  three  months  of  the  water 
conservation  plan  with  first  meeting  within  the  first  six 
months.  Hold  committee  meetings  a  minimum  of  three  times 
a  year. 


Costs 


Retail  Agencies  -  Minimal  staff  time  to  assist  in  forming 
the  committee  and  to  attend  meetings. 

Solano  County  -  Public  information  personnel  staff  time 
of  approximately  three  weeks  the  first  year  and  two  weeks 
each  following  year,  at  a  cost  of  $1,500  the  first  year 
and  $1,000  for  each  year  following. 

B.  Conservation  Literature 

Responsibilities 

Retail  Agencies  -  Purchase  and  distribute  general  water 
conservation  literature,  a  landscape  brochure,  and 
brochures  for  specific  water  users.  Determine  and  order 
appropriate  brochures  for  specific  water  users  in  service 
area.  Print  water  conservation  message  on  water  bills. 

Vacaville  -  Has  drought  brochure  -  needs  general 
brochure.  Has  plant  list  but  needs  updating.  Currently 
prints  conservation  message  on  envelope. 
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Fairfield  -  Purchase  and  distribute  literature,  print 
message  on  bills,  distribute  brochure  in  bills. 

Vallejo  -  Purchase  and  distribute  literature,  print 
message  on  bills,  distribute  literature  in  special 
mailing. 

Benicia  -  Purchase  and  distribute  literature,  print 
message  on  bills,  distribute  literature  in  special 
mailing . 

Suisun  City  -  Purchase  and  distribute  literature,  print 
messages  on  bills,  distribute  literature  in  special 
mailing . 

Solano  County  -  Order  general  water  conservation 
literature  and  landscape  brochures,  prepare  plant  lists 
(one  for  Benicia  and  Vallejo  area  and  one  for  Fairfield, 
Suisun  City  and  Vacaville  area).  Charge  retailers  for 
cost  of  printing  or  purchasing  brochures. 

DWR  -  Provide  information  on  availability  of 
brochures/literature,  assist  in  design  and  content  of 
brochures. 


Schedule  of  Implementation 


Retail  Agencies  -  Purchase  and  distribute  literature 
every  year  beginning  in  first  year  of  the  plan.  Once  a 
year,  literature  should  be  distributed  in  bills  or  in  a 
special  mailing.  Messages  on  bills  should  be  done  two  or 
three  times  a  year. 


Solano  County  -  Order  literature  every  year  beginning  in 
first  year  of  plan.  Design  plants  lists  for  landscape 
brochure  in  first  year  of  plan. 


Costs 


Retail  Agencies  -  Costs  involve  purchasing  and 
distributing  literature  and  staff  time  of  public 
information  personnel  to  organize  the  program.  Cost 
estimate  to  purchase  or  print  brochure  is  8^/brochure;  no 
costs  are  estimated  for  the  special  use  brochure. 

Numbers  of  brochures  purchased  of  each  type  should  be 
equal  to  one-and-one-half  times  the  number  of  households. 
Mailing  costs  estimated  for  special  mailing  at 
11$/letter,  no  cost  estimated  for  distributing  brochures 
in  bills.  Costs  will  increase  as  population  increases. 


Vacaville  -  Two  brochures  = 

Mailing  costs  =  Bill  stuffer,  no 
additional  cost 
Staff  =  Two  weeks 


$3,300 


Total 


1,000 

$4,300 
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Fairfield 

-  Two  brochures/year 

= 

$  3,800 

Mailing 

= 

Bill 

stuffer,  no 

additional  cost 

Staff 

= 

Two 

weeks 

1 ,000 

Total 

= 

$  4,800 

Vallejo 

-  Two  brochures/year 

= 

$  7,500 

Mailing 

= 

3,400 

Staff 

= 

Two 

weeks 

1,000 

Total 

= 

$1  1  ,900/ 

year 

Benicia 

-  Two  brochures/year 

= 

$  1,400 

Mailing 

= 

700 

Staff 

= 

Two 

weeks 

1,000 

Total 

= 

$3,100/ 

year 

Suisun 

-  Two  brochures/year 

= 

$1 ,000 

City 

Mailing 

_ 

400 

Staff 

- 

Two 

weeks 

1  ,000 

Total 

= 

$2,400 

Solano  C^'inty  -  Costs  include  $3,000  during  first  year  to 
pay  consultant  to  design  two  plant  lists,  $2,000  first 
year  for  public  information  staff  to  coordinate  ordering 
or  printing  brochures  and  hiring  a  consultant  to  design 
plant  lists,  four  weeks  staff  time.  Each  following  year, 
$1,000  per  year  to  coordinate  ordering  brochures,  two 
weeks  staff  time. 

C.  Previous  Years  Use  on  Water  Bills 
Responsibilities 

Retail  Agencies  -  All  agencies  need  to  print  previous 
year's  use  for  same  billing  period  on  all  water  bills. 

Solano  County  -  Prepare  article  on  average  monthly  water 
use  for  different  types  of  water  uses  and  distribute  to 
all  local  newspapers. 

Schedule  of  Implementation 

Retail  Agencies  -  Adopt  measure  within  first  year  of 
plan,  continue  each  year.  Distribute  pamphlet  yearly. 

Solano  County  -  Prepare  article  within  first  year  of 
plan,  before  retail  agencies  begin  printing  previous 
year's  water  use.  Article  should  be  written  yearly  with 
revised  water  use  estimates  if  necessary. 


A 
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Costs 


Retail  Agencies  -  No  additional  costs  estimated. 

Solano  County  -  Cost  of  staff  time  to  prepare  article  is 
$1,000  for  two  weeks  in  first  year  and  $500  for  one  week 
each  following  year. 

D.  Advertising  and  Promotional  Campaigns 
Responsibilities 

Retail  Agencies  -  Encourage  local  businesses  to  promote 
water  conservation,  speak  to  local  schools  and 
organizations,  help  locate  low  water-using  landscapes  in 
service  areas,  help  Solano  County  with  awards  programs. 
Vacaville  currently  has  public  speaking  program. 

Solano  County  -  Promote  water  conservation  through 
television  and  radio  public  service  announcements, 
distribute  press  releases  to  local  newspapers,  write 
articles  for  local  newspapers,  work  on  public  relations 
with  large  business,  speak  to  local  groups,  purchase 
general  slide  show  or  movie,  develop  or  purchase 
landscape  slide  show,  work  on  landscape  professional  and 
retail  agencies  to  identify  demonstration  landscapes, 
work  with  local  nurseries  to  encourage  them  to  promote 
low  water-using  plant  material,  sponsor  an  awards  probram 
for  conservation  development. 

DWR  -  Assist  in  selecting  demonstration  landscapes  and 
help  with  promotional  ideas.  Continue  to  have  slide  snow 
available  for  purchase  (East  Bay  MUD  has  a  movie 
available  for  purchase.) 

Schedule  of  Implementation 

Implement  all  measures  except  the  nursery  campaign  and 
awards  program  within  the  first  year  of  adopting  the 
plan.  Implement  awards  program  and  nursery  campaign  in 
the  second  and  third  years,  and  continue  awards  program 
each  year. 


Costs 


Retail  Agencies  -  One  week  per  year  of  public  information 
staff  time  at  a  cost  of  $500  each  for  Benicia  and  Suisun 
City.  Two  weeks  of  public  information  staff  time  each 
year  at  a  cost  of  $1,000  for  Vacaville,  Fairfield  and 
Vallejo. 
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Solano  County  -  Costs  of  implementing  the  plan  will  oe: 
For  first  year: 


1.  General  activities  -  3  weeks  $  1,500 

2.  Public  speaking  presentations  -  4  weeks  2,000 

-  develop/purchase 

slideshow  50 

-  landscape  slide- 
show  and/or  film  50 

3.  Promoting  low  water-using 

landscapes  -  2  weeks  2,000 

-  landscape  pro¬ 
fessional  500 

-  labels,  signs, 

etc.  500 


First  year  total 

For  second  and  third  year  add: 

4.  Nursery  campaign  (one  time) 


-  9  weeks  $  5,600 


-  3  weeks  $  1,500 

-  advertising  500 


5.  Awards  program 


-  4  weeks  2,000 

-  advertising  500 

-  awards  500 


Second  and  third  year  totals  -  16  weeks  $10,600 

Annual  total  after  third  year  -  13  weeks  $  8,600 


E.  Work  with  Large  Water  Users 


Responsibilities 

Retail  Agencies  -  Provide  Solano  County  with  names  and 
background  data  on  large  water  users.  Also  provide 
current  water  consumption  for  large  users  and 
periodically  provide  follow-up  consumption  data  to  Solano 
County. 

Solano  County  -  Work  with  large  water  users  to  provide 
information  and  any  specific  brochures  and  retrofit 
devices.  Work  with  large  users  to  evaluate  the  need  for 
water  audits  and  meter  loan  programs.  Also  encourage 
community  involvement,  e.g.,  demonstration  landscape. 
Coordinate  with  the  "Equipment  Loan  Program"  and 
"Requirements  for  Large  Water  Users"  ordinance  described 
later. 
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Schedule  of  Implementation 


Retail  Agencies  -  Provide  base  information  to  Solano 
County  within  first  year  of  plan. 

Solano  County  -  Contact  all  large  water  users  at  least 
once  during  the  first  year  of  the  plan's  adoption.  Make 
future  contacts  in  conjunction  with  the  other  programs 
mentioned  above  for  large  water  users. 


Costs 


Minimal  technical  staff  time  for  preparation  of  base  data 
by  retail  agencies.  Two  weeks  of  technical  engineer 
staff  time  by  Solano  County  estimated  at  $1,700  for  first 
year.  Future  costs  related  to  other  program  for  large 
water  users. 

In-School  Education 

Responsibilities 

Retail  Agencies  -  Provide  Solano  County  a  list  of  all 
school  districts  in  their  service  area  along  with 
information  on  any  ongoing  in-school  water  conservation 
programs.  Give  tours  of  facilities  to  teachers  and 
school  children. 

Solano  County  -  Contact  school  districts  and  work  with  a 
program  coordinator  from  the  school  districts.  Make 
arrangements  for  teacher  training  program.  Hire  a 
consultant  for  teacher  training  if  necessary.  Arrange 
tours  of  water  agencies  and  facilities.  Provide 
background  information  on  history  of  local  water 
conditions  and  brief  overview  of  State  water  conditions 
and  facilities.  Encourage  schools  to  retrofit  plumbing. 
Provide  shower-inserts,  if  applicable,  and  toilet  devices 
for  tank-type  toilets. 

DWR  -  Provide  education  curriculum  materials  at  cost  and 
provide  a  teacher  training  program  (contingent  on 
continued  funding). 

Schedule  of  Implementation 


Implement  in-school  program  within  first  year  of  nian 
adoption,  preferably  at  the  beginning  of  the  school  year 
(fall).  Continue  each  year.  Bring  teachers  together  for 
update  on  current  conditions  annually  thereafter. 
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Costs 


Solano  County  will  incur  the  following  costs  for 
in-school  program  the  first  year:  public  information 
staff  time  of  four  weeks  at  $2,000;  curriculum  materials 
for  about  two  grade  levels  throughout  county  or  about 
6,800  children  at  36^/student  is  $2, 500/year.  Costs  will 
increase  as  enrollment  increases;  consultant  for  teacher 
training  (if  necessary)  at  $500.  Other  costs  are 
minimal . 

Future  years  will  not  include  costs  for  consultant  unless 
need  arises  for  another  teacher  training  program.  All 
other  costs  will  be  about  the  same. 

Information  on  Federal  and  State  Water  Conservation  Laws, 
Programs  and  Sanctions 

Responsibilities 

Retail  Agencies  -  Publicize  existence  of  water 
conservation  tax  credit  to  customers. 

Solano  County  -  Work  with  local  government  to  assure 
State  water  conservation  laws  are  implemented.  Publicize 
tax  credit  information  in  public  speaking  engagements, 
press  releases,  etc. 

DWR  -  Provide  information  on  Federal  and  State  policies 
and  regulations. 

Schedule  of  Implementation 

This  measure  should  be  implemented  within  the  first  year 
of  the  plan's  adoption  and  continued  each  year. 


Costs 


Retail  Agencies  -  Included  in  other  education  programs. 

Solano  County  -  One  week  of  public  information  staff  time 
at  $500. 


II.  WATER  MANAGEMENT  PROGRAMS 


A.  Techniques  for  Reducing  Water  Loss 
1.  Systemwide  Water  Audit 
Responsibilities 

Retail  Agencies  -  Provide  information  to  DWR  on  how 
unaccounted  for  water  is  calculated,  what  factors  and 
data  are  considered  in  calculations.  Conduct  audit 
if  recommended  by  DWR. 

DWR  -  Review  local  water  agency  information.  Work 
with  the  local  water  agency  to  determine  whether 
systemwide  water  audit  is  needed. 

Schedule  of  Implementation 

Retail  Agencies  -  Provide  information  on  unaccounted 
for  water  to  DWR  within  first  four  months  of  water 
conservation  plan.  Conduct  audit  within  first  year 
if  recommended. 

DWR  -  Review  local  water  agency  information  and  meet 
with  local  agency  within  one  month  after  receiving 
information. 


Costs 


Retail  Agency  -  Technical  staff  person  time  to 
provide  the  information  to  DWR  of  about  two  weeks  at 
$1,700.  Systemwide  water  audit  costs  range  from 
$4,000  to  $8,000,  one-two  months  staff  time  for 
technical  staff. 

2.  Leak  Detection  Program 

a.  For  the  agency  side  of  the  system 

Responsibilities 

Retail  Agencies  -  Implement  leak  detection  program  in 
all  retail  agencies. 

Vacaville  -  has  the  equipment  but  needs  to  adopt  a 
program. 

Fairfield  -  has  the  equipment  and  has  program. 
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Vallejo  -  has  the  equipment  and  just  starting  a 
program. 


Benicia  -  plans  to  purchase  equipment  and  begin 
training  staff  within  1981-82  fiscal  year. 

Suisun  City  -  plans  to  purchase  equipment  and 
Degin  program  in  1982. 

DWR  -  Assist  agencies  with  information  on  leak 
detection  equipment  and  how  to  implement  a 
program. 

Schedule  of  Implementation 

Retail  Agencies  -  Initiate  program  within  the 
second  year  it  not  already  started;  implement  on 
an  ongoing  basis,  not  on  a  spot-check  basis. 


Costs 


One  time  cost  of  about  $1,500  for  equipment. 

Field  staff  time  at  $32,000  per  year. 

Fairfield  -  No  additional  cost,  presently 
implemented. 

Benicia  -  $1,500  for  equipment;  $64,000  per  year 
for  one  year,  two  full-time  staff;  $8,000  per 
year,  one-fourth  time  staff. 

Suisun  City  -  $1,500  for  equipment,  $64,000  per 
year  for  one  year,  two  full-time  staff;  $8,000 
per  year  thereafter,  one-fourth  time  staff. 

b.  For  customer  side  of  the  system 

Responsibilities 

Retail  Agencies  -  Notify  customers  of  increased 
or  nontypical  water  use. 

Vacaville  -  Continue  checks  for  unusual  water  use 
and  customer  leaks.  Initiate  check  for  meter 
error  and  notify  customer  of  use. 

Fairfield  -  Need  to  check  for  unusual  water  use, 
notify  customer  of  use,  check  for  meter  error  or 
customer  leaks  as  needed. 

Vallejo  -  Continue  checks  for  unusual  water  use 
and  customer  leaks.  Initiate  check  for  meter 
error  and  notify  customer  of  use. 
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Benicia  -  Continue  check  for  unusual  use. 

Initiate  checks  of  customer  leaks  and  meter  error 
and  notify  customer  of  use. 

Suisun  City  -  Continue  check  for  unusual  use. 
Initiate  checks  for  1'aks  and  meter  error  and 
notify  customer  of  use. 

Schedule  of  Implementation 

Begin  measure  within  first  year  of  plan  and 
continue  each  year  thereafter. 

Costs 

Staff  time  based  on  a  field  person  salary.  Costs 
for  each  retail  agency  are  $  1,200/year  for  two 
weeks  staff  time.  Costs  the  same  for  each  agency 
because  of  compensating  differences  in  size  of 
service  area  and  additional  work  needed. 

Meter  Maintenance  and  Calibration  Program 

Responsibilities 

Retail  Agencies  -  Initiate  meter  maintenance 
program  for  master  and  customer  meters. 

Vacaville  -  Design  and  implement  regular  schedule 
of  maintenance  and  replacement  for  customer  and 
master  meters.  Design  schedule  of  replacement 
that  corresponds  to  changing  water  prices. 

Fairfield  -  Continue  8-year  schedule  of  testing 
and  replacement  of  customer  meters.  Design 
schedule  of  replacement  that  corresponds  to 
changing  water  prices. 

Vallejo  -  Design  and  implement  regular  schedule 
of  maintenance  and  replacement  for  customer 
meters.  Continue  check  of  master  meters  twice  a 
year  for  accuracy.  Design  schedule  of 
replacement  that  corresponds  to  changing  water 
prices. 

Benicia  -  Design  and  implement  regular  schedule 
of  maintenance  and  replacement  for  customer 
meters.  Continue  check  of  master  meters  for 
accuracy  about  once  a  year.  Design  schedule  of 
replacement  that  corresponds  to  changing  water 
prices . 
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Suisun  City  -  Design  and  implement  regular 
schedule  for  customer  and  master  meters.  Design 
schedule  of  replacement  that  corresponds  to 
changing  water  prices. 

Schedule  of  Implementation 

Design  new  maintenance  programs  within  the  first 
year  and  begin  implementation  the  second  year. 


Costs 


Estimated  cost  to  design  the  maintenance  schedule 
for  customer  and  master  meters  is  about  $6,500, 
which  includes  one  month  staff  time  for  field 
personnel  and  one  month  staff  time  for  technical 
personnel.  Costs  for  each  retailer  are  $6,500 
except  Fairfield,  which  has  a  regular  maintenance 
schedule.  Costs  have  not  been  estimated  for 
implementing  a  customer  and  master  meter 
maintenance  program. 

4.  Corrosion  Control  Program 

Responsibilities 

Retail  Agencies  -  Evaluate  need  for  a  corrosion 
control  program  considering  factors  listed  in  the 
General  Description. 

Vacaville  -  Evaluate  need  for  the  measure. 

Fairfield  -  Continue  current  corrosion  control 
program  and  evaluate  need  for  modifications. 

Vallejo  -  Evaluate  need  for  measure. 

Benicia  -  Evaluate  need  for  measure. 

Suisun  City  -  Evaluate  need  for  measure. 

Schedule  of  Implementation 

Evaluate  need  for  corrosion  control  program 
within  first  year  and  begin  implementation  in 
second  year  if  needed. 


Costs 


Technical  staff  time  to  evaluate  the  need  for  a 
program  estimated  at  $1,700  for  two  weeks.  Costs 
not  estimated  for  implementing  corrosion  control 
measures  because  need  and  extent  unknown. 
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5.  Valve  Exercising  Program 
Responsibilities 

Retail  Agencies  -  Exercise  valves  annually. 

Vacaville  -  Continue  annual  exercise  of  valves. 

Fairfield  -  Continue  annual  exercise  of  valves. 

Vallejo  -  Initiate  annual  exercise  of  valves. 

Benicia  -  Initiate  annual  exercise  of  valves. 

Suisun  City  -  Initiate  annual  exercise  of 
valves . 

Schedule  of  Implementation 

Begin  implementation  in  second  year  of  the  plan, 
if  not  currently  implemented. 

Costs 

Staff  costs  for  field  person  based  on  a  $3  per 
valve  to  exercise  times  number  of  valves  in 
service  area.  Equipment  assumed  to  already  be 
purchased.  Based  on  current  system,  costs  will 
increase  as  system  expands. 

Vacaville  -  No  additional  costs,  has  program. 
Fairfield  -  No  additional  costs,  has  program. 
Vallejo  -  $15,000  per  year,  25  weeks  per  year. 
Benicia  -  $3,000  per  year,  5  weeks  per  year. 
Suisun  City  -  $2,700  per  year,  5  weeks  per  year. 

6.  Accounting  for  Unmetered  Water  Use 
Responsibilities 

Retail  Agencies  -  Improve  methods  for  accounting 
for  unmetered  use  as  needed. 

Vacaville  -  Estimate  water  use  for  flushing  lines 
and  fire  department. 

Fairfield  -  All  uses  metered  and/or  estimated. 
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Vallejo  -  Estimate  water  use  for  flushing  lines 
and  fire  department. 

Benicia  -  Estimate  water  use  for  flushing  lines 
and  fire  department. 

Suisun  City  -  Estimate  water  use  for  fire 
department  and  flushing  lines;  hydrant  sales 
should  be  metered. 

Schedule  for  Implementation 

Improve  methods  for  accounting  for  water  use  in 
first  year  of  plan  and  continue  each  year 
thereafter . 


Costs 


Costs  for  each  retail  agency  except  Fairfield 
include  staff  time  for  a  field  person  of  two 
weeks  at  $1,200. 

B.  Meter  Unmetered  Uses 


Responsibilities 


Retail  Agencies  -  Meter  all  parks,  schools,  playing 
fields. 


Vacaville 
Fairfield 
Vallejo 
Benicia 
Suisun  City 


100  percent  metered. 
100  percent  metered. 
Meter  parks. 

100  percent  metered. 
Meter  parks. 


Schedule  of  Implementation 

Install  required  meters  in  the  first  year  of  the  plan. 

Costs 

Includes  purchasing  and  installing  2-inch  meters  at  about 
$200  per  meter. 


Vacaville 
Fairfield 
Vallejo 
Benicia 
Suisun  City 


No  cost. 

No  cost. 

One  park  -  $200. 
No  cost. 

Two  parks  -  $400, 
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C.  Device  Distribution  -  Kit  Request  Program 
Responsibilities 

Retail  Agencies  -  Help  Solano  County  publicize  program. 
Mail  kits  by  mass  mailing  te^^'.ique  and  keep  records  of 
response  for  evaluation. 

Solano  County  -  Take  the  lead  in  administering, 
advertising,  and  publicizing  program. 

DWR  -  Assist  in  designing  program  and  provide  specific 
information  on  the  kit  type  of  device  proqram. 

Schedule  of  Implementation 

Program  should  be  implemented  the  second  year  of  the 
plan.  Program  will  take  place  over  a  three-  to  six-month 
period.  Program  should  be  repeated  every  five  years. 


Costs 


Total  program  costs  per  household  are  estimated  to  be: 

*  Kit  (60^  per  household  x  50%  request  return  rate).. 30^ 


°  Advertising . 1  5<£ 

*  Public  Relations  (staff  time  or  consultant) . 8<f 

*  Administrative  (staff  time,  overhead,  special 

mailing ) . 33^ 

*  Evaluation . .  5t 

Total . 9 1  ^ 


Total  cost  for  the  program  is  about  $65,000:  $18,000  for 

Vallejo,  $9,000  for  Fairfield,  $7,500  for  Vacaville, 
$3,000  for  Benicia,  $2,500  for  Suisun  City,  and  $25,000 
for  Solano  County.  Time  would  be  broken  down  such  that 
Vallejo  would  spend  about  5  weeks,  Fairfield  and 
Vacaville  3  weeks,  Benicia  and  Suisun  City  about  2  weeks, 
and  Solano  County  would  spend  12  weeks  of  public 
information  staff  time.  The  cost  for  each  5-year  cycle 
is  assumed  the  same  for  this  estimate. 
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D.  Equipment  Loan  Program  for  Large  Water  Users 
Responsibilities 

Retail  Agencies  -  Provide  information  to  Solano  County  on 
large  water  users  in  their  service  area.  Assist  Solano 
County  in  organizing  and  promoting  program. 

Solano  County  -  Take  lead  in  organizing  program.  Promote 
program,  purchase  and  loan  equipment. 

Scnedule  of  Implementation 


Program  implemented  in  second  year  of  plan  and  continued 
each  year. 


Costs 


Retail  Agencies  -  Minimal  staff  time,  no  cost  estimated. 

Solano  County  -  Includes  technical  staff  time  in  first 
year  of  measure  to  organize  the  measure,  equal  to  $2,500, 
three  weeks  time.  Staff  time  in  following  year  includes 
technical  person  for  one  week/year  at  $850  to  work  with 
water  user,  and  staff  at  public  information  person  salary 
to  administer  the  loan  program  equals  $2, 000/year  for 
four  weeks.  One-time  costs  for  the  equipment  are 
estimated  as  follows: 


Meters  -  Seven,  1-inch  meters  at  $65 

Three,  1-1/2-inch  meters  at  $165 


$  450 

$  500 


TOTAL 


$  950 


Leak  detection  equipment 


$1,500 


E.  Pricing 

Responsibilities 

Retail  Agencies  -  All  agencies  hire  consultant  to  review 
rate  structures  and  pricing  schedules  and  to  make 
recommendations  to  encourage  water  conservation. 

Schedule  of  Implementation 


Hire  consultant  in  first  year  of  the  plan.  Agencies 
should  begin  implementing  recommendations  as  needed  in 
second  year  of  plan. 


Costs 


Estimated  for  Vacaville,  Fairfield,  and  Vallejo  at  $8,000, 
and  for  Benicia  and  Suisun  City  at  $4,000.  Costs  assume 
$50  per  hour  for  a  consultant.  Costs  not  estimated  for 
implementing  recommendations. 
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REGULATIONS 


Water  Waste  Ordinance 
Responsibilities 

Retail  Agencies  -  Assist  Solano  County  in  working  with 
its  city  council  to  write  and  adopt  ordinance.  Implement 
the  ordinance  or  implement  as  voluntary  measure  if  not 
passed  as  ordinance. 

Solano  County  -  Take  lead  in  working  with  city  councils 
and  the  County  Board  of  Supervisors  to  write  and  adopt 
the  ordinance. 

DWR  -  Provide  local  agencies  with  model  ordinance  or 
examples  of  similar  ordinances. 

Schedule  of  Implementation 

Retail  Agencies  -  Assist  Solano  County  in  second  year  of 
plan.  Implement  ordinance  once  adopted,  continue  each 
year . 

Solano  County  -  Begin  measure  in  second  year,  continue 
working  with  local  legislative  bodies  as  necessary. 

Costs 

Retail  Agencies  -  For  all  retail  agencies  include  two 
weeks  in  first  year  of  measure  for  public  information 
staff  time  to  assist  Solano  County,  at  $1,000.  This  cost 
is  in  addition  to  following  costs  to  implement  measure, 
which  occur  in  first  year  and  annually  thereafter.  Cost 
to  implement  measure  includes  staff  time  for  a  field 
person,  which  varies  between  retailers.  Material  costs 
to  design  and  print  customer  warnings  includes  10$  per 
warning  slip  times  10  percent  of  households.  Costs  will 
increase  with  population. 


Vacaville  -  field  staff,  two  months 
materials 


$5,000 

100 


Fairfield  - 


Total 


field  staff,  two  months 
materials 


$5,100/ 

year 

$5,000 

200 


Total 


$5,200/ 

year 
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Vallejo 


-  field  staff,  three  months 
materials 


$7,500 

350 


Total 


$7,850/ 

year 


Benicia 


field  staff,  one  month 
materials,  minimal 


$2,500 


Total 


$2,500/ 

year 


Suisun 

City 


field  staff,  one  month 
materials,  minimal 


$2,500 


Total 


$2,500/ 

year 


Solano  County  -  Public  information  staff  time  equals 
$2,000  for  four  weeks. 


Water  Conservation  Ordinance/Regulation 
Responsibilities 

Retail  Agencies  -  Assist  Solano  County  in  working  with 
its  city  council  to  adopt  ordinances.  Revise 
requirements  for  new  water  hookups  to  include  conditions 
on  large  water  users.  Define  which  new  users  are 
required  to  provide  information  to  water  agency.  Meter 
ordinance  only  applies  to  Suisun  City;  new  parks  should 
be  metered. 


Solano  County  -  Take  lead  in  working  with  city  councils 
and  Board  of  Supervisors  to  adopt  the  regulations.  Work 
with  local  planning  departments  to  write  ordinance  and  to 
prepare  guidelines  for  implementation. 

Planning  Departments  -  Review  new  development  plans  for 
compliance  with  requirements.  Recommend  changes  if 
needed  on  landscape  plans. 

Schedule  of  Implementation 

Adopt  and  implement  ordinances  in  second  year  of  the 
plan. 


Costs 


Retail  Agencies  -  Each  agency,  $500  in  first  year  of 
measure  for  one  week  public  information  staff  to  work 
with  Solano  County  to  adopt  ordinances.  Technical  staff 


time  to  revise  regulations  for  water  hookups  and  make 
conservation  recommendations  will  vary  with  each 
retailer.  First  year,  technical  staff  time  consists  ^f 
revising  regulations  and  some  review  of  new  large  water 
users.  Following  years  staff  time  primarily  for  review 
of  new  large  water  users. 

Vacaville  -  $1, 600/year,  two  weeks 

Fairfield  -  $1, 600/year,  two  weeks 

Vallejo  -  $1, 600/year,  two  weeks 

Benicia  -  $800/year,  one  week 

Suisun  City  -  $800/year,  one  week 

Solano  County  -  Public  information  staff  time  equals 
$3,000  for  six  weeks  for  the  first  year. 

Local  Planning  Departments  -  Each  city  will  require 
additional  staff  time  to  review  landscape  plans.  Salary 
is  estimated  at  $32,000,  which  includes  45  percent 
overhead . 

Staff  time  varies  between  cities. 

Vacaville  -  $2, 500/year,  one  month 

Fairfield  -  $2, 500/year,  one  month 

Vallejo  -  $2, 500/year,  one  month 

Benicia  -  $1, 800/year,  three  weeks 

Suisun  City  -  $1, 200/year,  two  weeks 


Summary 

Water  Agency  Suisun  City 
(1  ,000  gal s/day) 


Lav/s 

1990 

2000 

Toilet  Law 

51.8 

80.1 

Shower  Law 

10.7 

33.3 

Faucet  Law 

3.3 

10.3 

Pipe  Insulation  Law 

2.2 

8.9 

Commercial  Toilet  Law 

4.1 

18.6 

Subtotal 

72.1 

151.2 

Trends 

Replace  Showers 

46.2 

91.4 

Clothewasher  Efficiency 

2.0 

27.8 

Dishwasher  Efficiency 

.6 

8.5 

Subtotal 

48.8 

127.7 

Conservation  Plan 

Retrofit  Toilet 

10.5 

10.4 

Retrofit  Shower 

7.3 

1.3 

Education,  Interior  Use 

28.1 

66.8 

Education,  Commercial 

58.2 

103.8 

Landscapes,  Existing 

88.2 

174.5 

Landscapes,  New  Multi 

2.5 

14.3 

Landscapes,  New  Single 

8.8 

89.5 

Industrial  Program 

-- 

-- 

Reduce  ’Water  Loss 

541.3 

1  ,287.3 

Subtotal 

744.9 

1 ,747.9 

Total 

865.8 

2,026.8 

Population  (1,000's) 

13.5 

16.1 

Savings  Per  Capita  (gals/day) 

64.1 

125.9 

Use  without  Conservation 

540 

540 

(g/c/d) 

12 

23 

Percent  Savings 

970 

2,270 

Savings  in  AF/yr 
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Summary 

Water  Agency  Vallejo 
(1 ,000  gals/day) 


Laws 

1990 

2000 

Toilet  Law 

250.5 

397.8 

Shower  Law 

149.1 

266.5 

Faucet  Law 

46.1 

82.4 

Pipe  Insulation  Law 

31.2 

66.1 

Commercial  Toilet  Law 

8.7 

19.9 

Subtotal 

485.6 

832.7 

Trends 

Replace  Showers 

338.5 

668.8 

Clothewasher  Efficiency 

30.7 

207.9 

Dishwasher  Efficiency 

9.4 

63.9 

Subtotal 

378.6 

940.6 

Conservation  Plan 

Retrofit  Toilet 

102.6 

101.3 

Retrofit  Shower 

53.8 

9.7 

Education,  Interior  Use 

223.3 

500.3 

Education,  Commercial 

43.0 

72.3 

Landscapes,  Existing 

159.7 

315.7 

Landscapes,  New  Multi 

6.2 

18.2 

Landscapes,  New  Single 

30.6 

156.9 

Industrial  Program 

312.1 

524.4 

Reduce  Water  Loss 

— 

-- 

Subtotal 

931 .3 

1  ,698.8 

Total 

1  ,795.5 

3,472.1 

Population  (1,000's) 

107.6 

120.5 

Savings  Per  Capita  (gals/day) 

16.7 

28.8 

Use  without  Conservation 

(g/c/d) 

165 

165 

Percent  Savings 

10 

18 

Savings  in  AF/yr 

2,012 

3,890 

Summary 

Water  Agency  Fairfield 
(1 ,000  aals/day) 


Laws 

1990 

2000 

Toilet  Law 

214.7 

318.2 

Shower  Law 

138.1 

220.6 

Faucet  Law 

42.7 

68.2 

Pipe  Insulation  Law 

28.8 

53.3 

Commercial  Toilet  Law 

18.9 

57.6 

Subtotal 

443.2 

697.9 

Trends 

Replace  Showers 

173.2 

342.9 

Clothewasher  Efficiency 

28.4 

123.9 

Dishwasher  Efficiency 

8.7 

38.1 

Subtotal 

210.3 

504.9 

Conservation  Plan 

Retrofit  Toilet 

51.4 

50.9 

Retrofit  Shower 

27.5 

5.0 

Education,  Interior  Use 

129.6 

298.1 

Education,  Comnercial 

146.7 

253.2 

Landscapes,  Existing 

167.9 

333.0 

Landscapes,  New  Multi 

90.5 

259.1 

Landscapes,  New  Single 

34.1 

149.8 

Industrial  Program 

-- 

Reduce  Water  Loss 

-- 

-- 

Subtotal 

647.7 

1,349.1 

Total 

1,301.2 

2,551.9 

Pooulation  (1 ,000's) 

62.4 

71.8 

Savings  Per  Capita  (gals/day) 

20.9 

35.5 

Use  without  Conservation 

240 

240 

(g/c/d) 

9 

15 

Percent  Savings 

1 ,457 

2,859 

Savings  in  AF/yr 


Water  Agency  Vacaville 
(1 ,000  gals/day) 


Laws 

1??C 

2000 

Toilet  Lav/ 

519.1 

914.2 

Shower  Law 

365.3 

680.5 

Faucet  Law 

113.0 

210.4 

Pipe  Insulation  Law 

75.7 

169.4 

Commercial  Toilet  Law 

44.4 

108.3 

Subtotal 

1 ,117.5 

2,082.8 

Trends 

Replace  Showers 

151 .7 

301.5 

Clothewasher  Efficiency 

75.3 

210.4 

Dishwasher  Efficiency 

23.1 

64.6 

Subtotal 

250.1 

576.5 

Conservation  Plan 

Retrofit  Toilet 

42.2 

41.9 

Retrofit  Shower 

24.1 

4.4 

Education,  Interior  Use 

174.1 

503.2 

Education,  Commercial 

104.9 

227.3 

Landscapes,  Existing 

164.7 

327.9 

Landscapes,  New  Multi 

46.4 

173.6 

Landscapes,  New  Single 

121.9 

657.1 

Industrial  Program 

41.9 

90.9 

Reduce  Water  Loss 

-- 

-- 

Subtotal 

720.2 

2,026.3 

Total 

2,087.8 

4,685.6 

Population  (1,000's) 

83.9 

121.2 

Savings  Per  Capita  (gals/day) 

24.9 

38.7 

Use  without  Conservation 

175 

175 

(9/c/d) 

14 

22 

Percent  Savings 

2,338 

5,249 

Savings  in  AF/yr 

Summary 

Water  Agency  Benicia 
( 1 ,000  gals/day) 


Laws 


Toilet  Law 

1990 

2000 

Shower  Law 

138.0 

178.5 

Faucet  Law 

92.2 

124.5 

Pipe  Insulation  Law 

28.3 

37.7 

Commercial  Toilet  Law 

18.9 

28.4 

Subtotal 

7.8 

12.4 

285.2 

381.5 

Trends 

Replace  Showers 

59.8 

117.6 

Clothewasher  Efficiency 

18.8 

51.5 

Dishwasher  Efficiency 

Subtotal 

5.8 

16.1 

84.4 

186.2 

Conservation  Plan 

Retrofit  Toilet 

16.8 

16.5 

Retrofit  Shower 

9.5 

1.7 

Education,  Interior  Use 

55.8 

126.4 

Education,  Commercial 

29,6 

50.3 

Landscapes,  Existing 

36.7 

72.5 

Landscapes,  New  Multi 

7.1 

17.6 

Landscapes,  New  Single 

19.3 

67.3 

Industrial  Program 

32.2 

54.8 

Reduce  Water  Loss 

64.5 

146.2 

Subtotal 

271.5 

553.3 

Total 

641.1 

1,121.0 

Pooulation  (1,000's) 

26.9 

30.5 

Savings  Per  Capita  (gals/day) 

23.8 

36.8 

Use  without  Conservation 

170 

170 

(c/c/6) 

14 

22 

Percent  Savings 

718 

1 ,256 

Savings  in  AF/yr 
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Summary 

Water  Agency  Remainder  of  Solano  County 
(1 ,000  gals/day) 


Laws 

1990 

2000 

Toilet  Law 

204.5 

420.3 

Shower  Law 

163.1 

335.3 

Faucet  Law 

50.4 

103.7 

Pipe  Insulation  Law 

34.0 

85.2 

Commercial  Toilet  Law 

21.1 

58.1 

Subtotal 

473.1 

1 ,002.6 

Trends 

Replace  Showers 

107.7 

214.7 

Clothewasher  Efficiency 

33.6 

118.2 

Dishwasher  Efficiency 

10.3 

36.3 

Subtotal 

151 .6 

369.2 

Conservation  Plan 

Retrofit  Toilet 

Retrofit  Shower 

Education,  Interior  Use 

Education,  Commercial 

Landscapes,  Existing 

Landscapes,  New  Multi 

Landscapes,  New  Single 

Industrial  Program 

Reduce  V/ater  Loss 

Subtotal 

0 

0 

Total 

624.7 

1  ,371 .8 

Pooulation  (1,000's) 

48.1 

68.5 

Savings  Per  Capita  (gals/day) 

13.0 

20.0 

Use  without  Conservation 

170 

170 

(g/c/d) 

8 

12 

Percent  Savings 

700 

1,537 

Savings  in  AF/yr 
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APPENDIX  III 
(DRAFT  COPY) 

NAPA  COUNTY  FLOOD  CONTROL  AND  WATER  CONSERVATION  DISTRICT 
URBAN  WATER  CONSERVATION  PLAN 


Note:  Final  plans  are  being  evaluated  at  this 
time  and  will  be  issued  at  a  later  date. 
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Appendix  III 


NAPA  COUN"”' 

FLOOD  CONTROL  AND  WATER  CONSERVATION  DISTRICT 
URBAN  WATER  CONSERVATION  PLAN 


INTRODUCTION 


The  recommended  urban  water  conservation  plan  incorporates 
measures  currently  implemented  in  the  service  area  and  adds  new 
measures  which  are  suited  to  the  character  and  needs  of  the 
service  area.  The  proposed  plan  will  be  a  cooperative  effort 
between  Napa  County  Flood  Control  and  Water  Conservation  District 
(Napa  County)  and  its  four  retail  agencies  (the  cities  of  Napa, 
Calistoga,  Yountville,  and  American  Canyon  Water  District),  with 
both  the  responsibilities  and  funding  shared.  It  is  recommended 
that  Napa  County  provide  a  part-time  staff  person  to  coordinate 
and  implement  the  education,  public  relations,  device 
distribution,  and  regulatory  measures.  Each  retail  agency  should 
provide  a  part-time  staff  person  to  assist  Napa  County  with  those 
measures.  In  addition,  the  retail  agencies  will  need  additional 
staff  to  implement  the  water  management  measures.  The  costs  of 
the  water  conservation  plan  should  be  passed  from  wholesaler  to 
retailer  to  customer.  Specific  recommendations  for  cost  sharing 
and  staff  assistance  for  each  agency  are  described  under  each 
conservation  measure. 

The  urban  water  conservation  plan  for  Napa  County  focuses  on 
education  and  public  relations  measures,  water  management 
measures,  and  regulations  for  efficient  water  use  in  new  and 
existing  developments. 

The  following  is  an  outline  of  the  Napa  County  water  conservation 
plan  that  includes  the  description  of  agencies'  responsibilities, 
the  schedule  for  implementing  each  water  conservation  measure,  and 
an  estimate  of  the  cost  for  each  measure.  The  assumed  salaries 
are  $26,000  per  year  for  public  information  personnel,  $32,000  per 
year  for  field  personnel  and  $44,000  per  year  for  technical 
personnel.  These  salaries  include  45  percent  overhead  for 
benefits  and  support  staff.  Fc *  the  description  of  each  water 
conservation  measure  refer  to  the  General  Description  of  Urban 
Water  Conservation  Measures  in  Appendix  I. 


HtfGKMWO  PACK  SUNK-HOT 


I. 


EDUCATION  AND  PUBLIC  RELATIONS 


A.  Local  Water  Conservation  Advisory  Committee 
Responsibilities 

Retail  Agencies  -  Provide  suggestions  to  Napa  County  on 
members  of  the  committee,  attend  all  meetings,  and  assist 
Napa  County  in  responding  to  recommendations  of  the 
committee. 

City  of  Calistoga  currently  has  a  Citizens  Advisory 
Committee.  A  representative  from  this  committee  should 
attend  the  countywide  meetings. 

Napa  County  -  Serve  as  lead  in  organizing  the  committee, 
coordinating  meetings  and  responding  to  recommendations 
by  the  committee. 

DWR  -  Make  presentations  upon  request. 

Schedule  for  Implementation 

Form  committee  within  the  first  3  months  of  the  water 
conservation  plan  with  first  meeting  within  the  first  6 
months.  Hold  committee  meetings  a  minimum  of  3  times  a 
year. 

Costs 

Retail  Agencies  -  Minimal  staff  time  to  assist  in  forming 
the  committee  and  to  attend  meetings. 

Napa  County  -  Public  information  personnel  staff  time  of 
approximately  3  weeks  the  first  year  and  two  weeks  each 
following  year  at  a  cost  of  $1,500  the  first  year  and 
$1,000  for  each  year  following. 

B.  Conservation  Literature 
Responsibilities 

Retail  Agencies  -  Purchase  and  distribute  general  water 
conservation  literature,  a  landscape  brochure,  and 
brochures  for  specific  water  users.  Make  at  least  one 
distribution  by  ail.  Determine  and  order  appropriate 
for  specific  water  users  in  service  area.  Print  water 
conservation  message  on  water  bills. 


246 


Calistoga  -  Has  water  conservation  brochure  and 
distributes  every  6  months.  Needs  landscape  brochure. 
Bills  too  small  to  print  on. 

Yountville  -  Purchase  and  distribute  literature,  print 
message  on  bills,  distribute  orochure  in  bills. 

American  Canyon  -  Purchase  and  distribute  literature, 
print  message  on  bills,  distribute  brochure  in  bills. 

Napa  -  Purchase  and  distribute  literature,  print  message 
on  bills,  distribute  literature  in  special  mailing. 

Napa  County  -  Order  general  water  conservation  literature 
and  landscape  brochures,  prepare  plant  list.  Charge 
retailers  for  cost  of  printing  or  purchasing  brochures. 

DWR  -  Provide  information  on  availability  of 
brochures/literature.  Assist  in  design  and  content  of 
brochures . 

Schedule  of  Implementation 

Retail  Agencies  -  Purchase  and  distribute  literature 
every  year  beginning  in  first  year  of  the  plan.  Once  a 
year  literature  should  be  distributed  in  bills  or  in  a 
special  mailing.  Messages  on  bills  should  be  done  2-3 
times  a  year. 

Nap a  County  -  Order  literature  every  year  beginning  in 
first  year  of  plan.  Design  plants  list  for  landscape 
brochure  in  first  year  of  plan. 


Costs 


Retail  Agencies  -  Costs  involve  purchasing  and 
distributing  literature  and  staff  time  of  public 
information  personnel  to  organize  the  program.  Cost 
estimate  to  purchase  or  print  brochure  is  8<f/brochure ,  no 
costs  are  estimated  for  the  special  use  brochure. 

Numbers  of  brochures  purchased  of  each  type  should  be 
equal  to  one-and-one-half  times  the  number  of  households. 
Mailing  costs  estimated  for  special  mailing  at 
11$/letter,  no  cost  estimated  for  distributing  brochures 
in  bills.  Costs  will  increase  as  population  increases. 
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Yountville  -  Two  brochures 
Mailing  costs 

= 

$ 

bill  stuffer,  no 
additional  cost 

200 

Staff 

= 

Two  weeks  _ 

1 

,000 

Total 

= 

$ 

1 

,200 

American  Canyon  -  Two  bro- 

chures/year 

Mailing 

= 

$ 

bill  stuffer,  no 
additional  cost 

500 

Staff 

= 

Two  weeks  _ 

1 

,000 

Total 

= 

$ 

1 

,500 

Napa  -  Two  brochures/year 

= 

$ 

4 

,700 

Mailing 

= 

2 

,100 

Staff 

= 

Two  weeks 

1 

,000 

Total 

= 

$ 

7 

,800/ 

year 

Calistoga  -  One  landscape 

brochure/year 

= 

$ 

200 

Staff 

= 

One  week 

500 

Total 

= 

$ 

700/ 

year 

Napa  County  -  Costs  include  $2,000  during  first  year  to 
pay  consultant  to  design  a  plant  list,  $1,500  first  year 
for  3  weeks  public  information  staff  to  coordinate 
ordering  or  printing  brochures  and  hire  consultant  to 
design  plant  lists.  One  thousand  dollars  per  year  each 
following  year  to  coordinate  ordering  brochures;  two 
weeks  staff  time. 

C.  Previous  Years  Use  on  Water  Bills 
Responsibilities 

Retail  Agencies  -  All  agencies  need  to  print  previous 
years  use  for  same  billing  period  on  all  water  bills. 

Napa  County  -  Prepare  article  on  average  monthly  water 
use  for  different  types  of  water  uses  and  distribute  to 
all  local  newspapers. 

Schedule  of  Implementation 

Retail  Agencies  -  Adopt  measure  within  first  year  of 
plan,  continue  each  year. 
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Napa  County  -  Prepare  article  within  first  year  of  plan, 
before  retail  agencies  begin  printing  previous  years 
water  use.  Article  should  be  written  yearly  with  revised 
water  use  estimates  if  necessary. 


Costs 


Retail  Agencies  -  No  additional  costs  estimated. 

Napa  County  -  Cost  of  staff  time  to  prepare  article  is 
$1,000  for  two  weeks  in  first  year  and  $500  for  one  week 
each  following  year. 

Advertising  and  Promotional  Campaigns 

Responsibilities 

Retail  Agencies  -  Encourage  local  businesses  to  promote 
water  conservation,  speak  to  local  schools  and 
organizations,  help  locate  low  water-using  landscapes  in 
service  areas,  help  Napa  County  with  awards  programs. 
Calistoga  currently  speaks  to  schools  and  community 
groups . 

Napa  County  -  Promote  water  conservation  through  TV  and 
radio  public  service  announcements,  distribute  press 
releases  to  local  newspapers,  write  articles  for  local 
newspapers,  work  on  public  relations  with  large 
businesses,  speak  to  local  groups,  purchase  general  slide 
show  or  movie,  develop/purchase  landscape  slide  show, 
work  with  landscape  professional  and  retail  agencies  to 
identify  demonstration  landscapes,  work  with  local 
nurseries  to  encourage  them  to  promote  low  water-using 
plant  material,  sponsor  an  awards  program  for 
conservation  developments. 

DWR  -  Assist  in  selecting  demonstration  landscapes  and 
help  with  promotional  ideas.  Continue  to  have  slide  show 
available  for  purchase  (East  Bay  MUD  has  a  movie 
available  for  purchase). 

Schedule  of  Implementation 

Implement  all  measures  except  the  nursery  campaign  and 
awards  program  within  the  first  year  of  adopting  the 
plan.  Implement  awards  program  and  nursery  campaign  in 
the  second  and  third  year,  and  continue  awards  program 
each  year. 
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Costs 


Retail  Agencies  -  One  week  per  year  of  public  information 
staff  time  at  a  cost  of  $500  each  for  Yountville, 
Calistoga  and  American  Canyon.  Two  weeks  of  public 
information  staff  time  each  year  at  a  cost  of  $1,000  for 
Napa . 

Napa  County  -  Costs  of  implementing  the  plan  will  be: 

For  first  year: 


1.  General  activities 

2.  Public  speaking  presentations 


-  2  weeks 


$  1,000 


3.  Low  water-using  landscapes 
promotion 


4  weeks  2,000 

develop/pur chase 
slide  show  50 

landscape  slide 
show  and/or  film  50 


2  weeks  1 , 000 

landscape  pro- 


f essional 

500 

-  labels,  signs 

•  9 

etc. 

500 

First  year 

total 

-  8  weeks 

5, ',00 

For  second 

and  third 

year  add: 

4.  Nursery 

campaign 

(one  time) 

-  3  weeks 

$  1,500 

-  advertising 

500 

5.  Awards 

program 

-  4  weeks 

2,000 

-  advertising 

500 

-  awards 

500 

Second  and 

third  year 

totals 

-  1 5  weeks 

$10,100 

Annual  total  after  third  year 

-  12  weeks 

$  8,100 

E.  Work  with  Large  Water  Users 
Responsibilities 


Retail  Agencies  -  Provide  Napa  County  with  names  and 
background  data  on  large  water  users.  Also  provide 
current  water  consumption  for  large  users  and 
periodically  provide  followup  consumption  data  to  Nap a 
County. 
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Napa  County  -  Work  with  large  water  users  to  provide 
landscape  information  and  any  specific  brochures  and 
retrofit  devices.  Work  with  large  users  to  evaluate  t.ie 
need  for  water  audits  and  meter  loan  programs.  Also 
encourage  community  involvement,  e.g.,  demonstration 
landscape.  Coordinate  with  *-’ie  "Equipment  Loan  Program" 
and  "Requirements  for  Large  Water  Users"  ordinance 
described  later. 

Schedule  of  Implementation: 

Retail  Agencies  -  Provide  base  information  to  Napa  County 
within  first  year  of  plan. 

Napa  County  -  Contact  all  large  water  users  at  least  once 
during  the  first  year  of  the  plan's  adoption.  Make 
future  contacts  in  conjunction  with  the  other  programs 
mentioned  above  for  large  water  users. 

Costs : 

Minimal  technical  staff  time  for  preparation  of  base  data 
by  retail  agencies.  Two  weeks  of  technical  engineer 
staff  time  by  Napa  County  estimated  at  $1,700  for  first 
year.  Future  costs  related  to  other  program  for  large 
water  users. 

F.  In-School  Education 

Responsibilities : 

Retail  Agencies  -  Provide  Napa  County  a  list  of  all 
school  districts  in  its  service  area  along  with 
information  on  any  ongoing  in-school  water  conservation 
programs.  Give  tours  of  its  facilities  to  teachers  and 
school  children.  City  of  Calistoga  is  currently  funding 
an  in-school  program  for  K-8,  purchasing  materials  from 
DWR. 

Napa  County  -  Contact  school  districts  and  work  with  a 
program  coordinator  from  the  school  districts.  Make 
arrangements  for  teacher  training  program.  Hire  a 
consultant  for  teacher  training  if  necessary.  Arrange 
tours  of  water  agencies  and  facilities.  Provide 
background  information  on  history  of  local  water 
conditions  and  brief  overview  of  State  water  conditions 
and  facilities.  Encourage  schools  to  retrofit  plumbing. 
Provide  shower-inserts,  if  applicable,  and  toilet  devices 
for  tank-type  toilets. 

DWR  -  Provide  education  curriculum  materials  at  cost  and 
provide  a  teacher  training  program  (contingent  on 
continued  funding). 
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Schedule  of  Implementation 


Implement  in-school  program  within  first  year  of  plan 
adoption,  preferably  at  the  beginning  of  the  school  year 
(fall).  Continue  each  year.  Bring  teachers  together  for 
update  on  current  conditions  annually  thereafter. 

Costs : 

Napa  County  will  incur  the  following  costs  for  an 
in-school  program  the  first  year:  public  information 
staff  time  of  3  weeks  at  $1,500;  curriculum  materials  for 
about  two  grade  levels  throughout  county  or  about  2,100 
children  at  36<f/student  is  $800  (costs  will  increase  as 
enrollment  increases),  consultant  for  teacher  training 
(if  necessary  at  $500).  Other  costs  are  minimal. 

Future  years  will  not  include  costs  for  consultant  unless 
need  arises  for  another  teacher  training  program.  All 
other  costs  will  be  about  the  same. 

Information  on  Federal  and  State  Water  Conservation  Laws, 
Programs  and  Sanctions 

Responsibilities 

Retail  Agencies  -  Publicize  existence  of  water 
conservation  tax  credit  to  customers. 

Napa  County  -  Work  with  local  government  to  assure  State 
water  conservation  laws  are  implemented.  Publicize  tax 
credit  information  in  public  speaking  engagements,  press 
releases,  etc. 

DWR  -  Provide  information  on  Federal  and  State  policies 
and  regulations. 

Schedule  of  Implementation 

This  measure  should  be  implemented  within  the  first  year 
of  the  plan’s  adoption  and  continued  each  year. 


Costs 


Retail  Agencies  -  Included  in  other  education  programs. 

Napa  County  -  One  week  of  public  infor  ation  staff  time 
at  $500. 


II 


WATER  MANAGEMENT  PROGRAMS 


Techniques  for  Reducing  Water  Loss 
1.  Systemwide  Water  Audit 
Responsibilities 

Retail  Agencies  -  Provide  information  to  DWR  on  how 
unaccounted  for  water  is  calculated,  what  factors  and 
data  are  considered  in  calculations.  Conduct  audit 
if  recommended  by  DWR. 

DWR  -  Review  water  agency  information.  Work  with  the 
water  agency  to  determine  if  systemwide  water  audit 
is  needed. 

Schedule  of  Implementation 

Retail  Agencies  -  Provide  information  on  unaccounted 
for  water  to  DWR  within  first  4  months  of  water 
conservation  plan.  Conduct  audit  within  first  year 
if  recommended. 

DWR  -  Review  water  agency  information  and  meet  with 
agency  within  one  month  after  receiving  information. 


Costs 


Retail  Agencies  -  Technical  staff  person  time  to 
provide  the  information  to  DWR  of  about  two  weeks  at 
$1,700  each.  Systemwide  water  audit  costs  range  from 
$4,000  to  $8,000,  one-two  months  staff  time  for 
technical  staff. 

2.  Leak  Detection  Program 

a.  For  the  agency  side  of  the  system 
Responsibilities 

Retail  Agencies  -  Implement  leak  detection  program 
in  all  retail  agencies. 

Calistoga  -  Has  the  equipment  but  needs  to  adopt 
an  ongoing  program. 


Napa  -  Needs  to  purchase  equipment  and  adopt 
ongoing  program. 


Yountville  -  Needs  to  contract  with  firm  or  agency 
for  program. 

American  Canyon  -  Needs  to  contract  with  firm  or 
agency  for  program. 

DWR  -  Assist  agencies  with  information  on  leak 
detection  equipment  and  how  to  implement  a 
program. 

Schedule  of  Implementation 

Retail  Agencies  -  Initiate  program  within  the 
second  year;  implement  on  an  ongoing  basis,  not  on 
a  spot  check  basis. 

Costs 

One  time  cost  of  approximately  $1,500  for 
equipment.  Field  staff  time  at  $32,000  per  year. 
Contracted  work  is  assumed  to  cost  $250  per  mile 
of  water  line. 

Napa  -  $1,500  for  equipment;  $64,000  per  year  for 
3  years,  two  full-time  staff;  $16,000  per  year 
thereafter,  one-half-time  staff. 

Yountville  -  Contracted  at  $1,500  for  one  year  and 
$700  per  year  thereafter. 

Calistoga  -  Contracted  at  $5,000  for  one  year  and 
use  own  equipment  at  $1,000  per  year  thereafter. 

b.  For  customer  side  of  the  system 

Responsibilities 

Retail  Agencies  -  Notify  customers  of  increased  or 
nontypical  water  use. 

Napa  -  Continue  present  check  for  unusual  water 
use  and  customer  notification.  Initiate  check  of 
meter  error  and  customer  leaks. 

American  Canyon  -  Continue  present  check  for 
unusual  water  use  and  meter  error.  Increase 
frequency  of  checks  and  add  check  for  leaks  and 
customer  notification. 

Calistoga  -  Continue  check  for  unusual  water  use 
and  customer  notification.  Initiate  check  for 
meter  error  and  customer  leaks. 
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Yountville  -  Continue  and  increase  frequency  of 
present  checks  for  unusual  use  and  meter  error. 
Initiate  checks  of  customer  leaks  and  notify 
customer  of  use. 

Schedule  of  Implementaticn 

Begin  measure  within  first  year  of  plan  and 
continue  each  year  thereafter. 

Costs 


Staff  time  based  on  a  field  person  salary. 
Additional  costs  for  Napa  are  $1 ,200/year  for  two 
weeks  staff  time.  Additional  costs  for  all  other 
retail  agencies  are  $600  per  year  for  one  week 
staff  time. 

3.  Meter  Maintenance  and  Calibration  Program 
Responsibilities 

Retail  Agencies  -  Initiate  meter  maintenance  program 
for  master  and  customer  meters. 

Napa  -  Design  and  implement  regular  schedule  of 
maintenance  and  replacement  for  customer  and  master 
meters.  Design  schedule  of  replacement  that 
corresponds  to  changing  water  prices. 

Calistoga  -  Continue  regular  schedule  of  testing  and 
repair  of  customer  meters.  Design  schedule  of 
replacement  that  corresponds  to  changing  water 
prices. 

American  Canyon  -  Regular  schedule  of  maintenance  and 
replacement  needs  to  be  designed  and  implemented  for 
customer  meters.  Continue  present  check  of  master 
meters  twice  a  year  for  accuracy.  Design  schedule  of 
replacement  that  corresponds  to  changing  water 
prices. 

Yountville  -  Continue  annual  calibration  of  meters. 
Design  and  implement  regular  schedule  of  maintenance 
and  replacement  for  customer  meters.  Design  schedule 
of  replacement  that  corresponds  to  changing  water 
prices. 

Schedule  of  Implementation 

Design  new  maintenance  programs  within  the  first  year 
and  begin  implementation  the  second  year. 
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Costs 


Estimated  cos';  to  design  the  maintenance  schedule 
for  customer  and  master  meters  for  Napa  is 
approximately  $6,500  —  includes  one  month  staff 
time  for  field  personnel  and  one  month  staff  time 
for  technical  personnel.  Costs  for  the  other 
retail  agencies  are  $3,300  (two  weeks  for  field 
personnel  and  two  weeks  for  technical  personnel). 
No  cost  for  Calistoga  which  has  a  regular 
maintenance  schedule.  Costs  have  not  been 
esti  ated  for  implementing  a  customer  meter 
maintenance  program. 

4.  Corrosion  Control  Program 


Responsibilities 


Retail  Agencies  -  Evaluate  need  for  a  corrosion 
control  program  considering  factors  listed  in  the 
General  Description. 


Schedule  of  Implementation 


Evaluate  need  for  corrosion  control  program  within 
first  year  and  begin  implementation  in  second  year  if 
needed . 


Costs 

Technical  staff  time  t~  evaluate  the  need  for  a 
program  estimated  at  $1,700  for  two  weeks.  Costs  not 
estimated  for  implementing  corrosion  control  measures 
because  need  and  extent  unknown. 


5. 


Valve  Exercising  Program 
Responsibilities 


Retail  Agencies  -  Exercise  valves  annually. 

Yountville  -  Con  ^e  present  exercise  of  valves  twice 
annually. 

American  Canyon  -  Initiate  anual  exercise  of  valves. 
Napa  -  Initiate  annual  exercise  of  valves. 

Calistoga  -  Initiate  annual  exercise  of  valves. 
Schedule  of  Implementation 


Begin  implementation  in  second  year  of  the  plan,  if 
not  currently  implemented. 
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Costs 


Staff  costs  based  on  a  $3  per  valve  to  exercise,  times 
number  of  valves  estimated  in  service  area.  Equipment 
assumed  to  already  be  purebised.  Costs  will  increase 
as  system  expands. 

Yountville  -  No  additional  costs,  has  current 
program. 

American  Canyon  -  $900  per  year  for  1.5  weeks  field 
staff  time. 

Calistoga  -  $900  per  year  for  1.5  weeks  field  staff 
time. 

Napa  -  $9,900  per  year  for  3  months  field  staff  time. 
6.  Accounting  for  Unmetered  Water  Use 
Responsibilities 

Retail  Agencies  -  Improve  metnods  for  accounting  for 
unmetered  use  as  needed. 

Napa  -  Estimate  water  use  for  flushing  lines  and  fire 
department. 

Calistoga  -  Meter  hydrant  sales. 

American  Canyon  -  Estimate  water  use  for  flushing 
lines  and  fire  department. 

Yountville  -  Estimate  water  use  for  flushing  lines  and 
fire  department. 

Schedule  for  Implementation 

Improve  methods  for  accounting  for  water  use  in  first 
year  of  plan,  and  continue  each  year  thereafter. 

Costs 


Costs  for  Napa  include  staff  time  for  a  field  person 
of  two  weeks  at  $1,200;  for  15^/year  and  one  week  at 
$600  each  year  following.  Rest  require  one  week  staff 
time  at  $600  for  the  first  year  of  plan  and  $300  each 
year  following. 

B.  Meter  Unmetered  Uses 
Responsibilities 

Retail  Agencies  -  Meter  parks,  schools,  playing  fields. 

All  uses  currently  metered  in  all  agencies. 
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Schedule  of  Implementation 


Not  required. 


Costs 


None. 

C.  Device  Distribution  -  Kit  Request  Program 
Responsibilities; 

Retail  Agencies  -  Help  Napa  County  publicize  program. 

Mail  kits  by  mass  mailing  technique  and  keep  records  of 
response  for  evaluation. 

Napa  County  -  Take  the  lead  in  administering,  advertising 
and  publicizing  program  and  ordering  kits. 

DWR  -  Assist  in  designing  program  and  provide  specific 
information  on  the  kit  type  of  device  program. 

Schedule  of  Implementation; 

Program  should  be  implemented  the  second  year  of  the 
plan.  Program  will  take  place  over  a  three-  to  six-month 
period.  Program  should  be  repeated  every  5  years. 

Costs: 

Total  program  costs  per  household  are  estimated  to  be; 

0  Kit  (60$  per  household  x  50%  request  return  rate).. 30c 


°  Advertising . 15$ 

*  Public  Relations  (staff  time  or  consultant) . 8$ 

*  Administrative  (staff  time,  overhead,  special 

mailing . 33$ 

*  Evaluation . 5$ 

Total  91$ 


Total  cost  for  the  program  is  about  $25,000;  $12,000  for 

Napa,  $1,500  each  for  Calistoga  and  American  Canyon,  $1,000 
for  Yountville,  and  $9,000  for  Napa  County.  Time  could  be 
broken  down  such  that  Calistoga,  American  Canyon  and 
Yountville  would  each  spend  approximately  one  week  public 
information  staff  time,  Napa  5  weeks  public  information  staff 
time  and  Napa  County  would  spend  6  weeks  public  information 
staff  time.  The  cost  for  each  5-year  cycle  is  assumed  the 
same  for  this  estimate. 
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D.  Equipment  Loan  Program  for  Large  Water  Users 


Responsibilities 

Retail  Agencies  -  Provide  information  to  Napa  County  on 
large  water  users  in  its  service  area.  Assist  Napa 
County  in  organizing  and  promoting  program. 

Napa  County  -  Serve  as  lead  in  organizing  program. 

Promote  program,  purchase  and  loan  equipment. 

Schedule  of  Implementation 

Program  implemented  in  second  year  of  plan,  and  continued 
each  year. 


Costs 


Retail  Agencies  -  Minimal  staff  time,  no  cost  estimated. 

Napa  County  -  Includes  technical  staff  time  in  first  year 
f  measure  to  organize  the  measure  equal  to  $2,500,  3 
eeks  time.  Staff  time  in  following  year  includes 
technical  person  for  one  week/year  at  $850  to  work  with 
water  user,  and  staff  at  public  information  person  salary 
to  administer  the  loan  program  equals  $2, 000/year  for  one 
month.  One  time  costs  for  the  equipment  are  estimated  as 
follows : 

Meters  -  5  one-inch  meters  at  $65/each  =  $330 

two  1-1/2-inch  meters  at  $165/each  =  $330 

TOTAL  $660 

Leak  detection  equipment  at  $1,500 

E.  Pricing 

Responsibilities 

Retail  Agencies  -  All  agencies  hire  consultant  to  review 
current  rate  structures  and  pricing  schedules  and  to  make 
recommendations  as  needed  which  encourage  water 
conservation. 

Schedule  of  Implementation 

Hire  consultant  in  first  year  of  the  plan.  As  needed 
agencies  should  begin  implementing  recommendations  in 
second  year  of  plan. 

Costs 

Estimated  for  Napa  at  $8,000  and  for  Calistoga,  American 
Canyon,  and  Yountville  at  $4,000.  Costs  assume  $50  per 
hour  for  a  consultant.  Costs  not  estimated  for 
implementing  recommendations. 
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III.  REGULATIONS 


A.  Water  Waste  Ordinance 
Responsibilities 

Retail  Agencies  -  Assist  Napa  County  in  working  with  its 
city  council  to  write  and  adopt  ordinance.  Implement  the 
ordinance  or  implement  as  voluntary  mesure  if  not  passed 
as  ordinance.  The  City  of  Calistoga  has  a  water 
conservation  measure  ordinance  which  prohibits 
nonessential  uses  of  water  to  a  greater  degree  than 
recommended  under  normal  circumstances.  It  should  be 
modified  as  new  water  supplies  become  available. 

Napa  County  -  Serve  as  lead  in  working  with  city  councils 
and  the  County  Board  of  Supervisors  to  write  and  adopt 
the  ordinance. 

Schedule  of  Implementation 

Retail  Agencies  -  Assist  Napa  in  second  year  of  plan. 
Implement  ordinance  once  adopted,  continue  each  year. 

Napa  County  -  Begin  measure  in  second  year,  continue 
working  with  local  legislative  bodies  as  necessary. 


Costs 


Retail  Agencies  -  For  American  Canyon  and  Yountville 
include  one  week  each,  in  first  year  of  measure,  for 
public  information  person  to  assist  Napa  County  at  a  cost 
of  $500  each.  Include  two  weeks  time  for  City  of  Napa 
for  same  purpose  at  a  cost  of  $1,000.  This  one  time  cost 
is  in  addition  to  the  following  yearly  costs  to  implement 
the  measure.  Material  costs  to  design  and  print  customer 
warnings  includes  10$  per  warning  slip,  times  10  percent 
of  households.  Costs  will  increase  as  population 
increases. 

Yountville  -  field  staff,  2  weeks 


materials  minimal 

cost 

$ 

1,300 

American  Canyon  -  field  staff, 
materials  minimal 

3  weeks 
cost 

$ 

1,900 

Napa  -  field  staff,  two  months 
materials 

$ 

5,000 

200 

Total 

$ 

5,200 

Napa  County  -  Public  information  staff  time  equals  $1,500 
for  3  weeks  for  first  year  only. 
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B.  Water  Conservation  Ord inance/Regulation 
Responsibilities 

Retail  Agencies  -  Assist  Napa  County  in  working  with  its 
city  councils  or  County  Boaru  of  Supervisors  to  adopt 
ordinances.  Revise  their  requirements  for  new  water 
hookups  to  include  conditions  on  large  water  users. 

Define  which  new  users  are  required  to  provide 
information  to  water  agency.  Calistoga  should  review  the 
need  to  revise  its  current  ordinance  to  include 
-  luirements  for  large  water  users  and  requirements  for 
st x f-closing  faucets. 

Napa  County  -  Serve  as  lead  in  working  with  city  councils 
and  Board  of  Supervisors  to  adopt  the  regulations.  Work 
with  local  planning  departments  to  write  ordinance  and  to 
prepare  guidelines  for  implementation. 

Planning  Departments  -  Review  new  development  plans  for 
compliance  with  requirements.  Recommend  changes  if 
needed  on  landscape  plans. 

Schedule  of  Implementation 

Adopt  and  implement  ordinances  in  second  year  of  the 
plan. 


Costs 


Retail  Agencies  -  In  first  year  of  measure  American 
Canyon,  Calistoga  and  Yountville,  $250  each  for  one-half 
week  public  information  staff  and  City  of  Napa  $500  for 
one  week,  to  work  wit’.  Napa  County  to  adopt  ordinances. 
Technical  staff  time  to  revise  regulations  for  water 
hookups  and  make  conservation  recommendations,  will  vary 
with  each  retailer.  First  year,  technical  staff  time 
consists  of  revising  regulations  and  some  review  of  new 
large  water  users.  Following  years  staff  time  primarily 
review  of  new  large  water  users. 

Calistoga  -  $400/year,  one-half  week 

Yountville  -  $400/year,  one-half  week 

City  of  Napa  -  $1, 200/year,  one-and-one-half  weeks 
American  Canyon  -  $800/year,  one  week 

Napa  County  -  Public  information  staff  time  equals  $2,000 
for  4  weeks  for  the  first  year. 
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Planning  Departments  -  Each  department  will  require 
additional  staff  time  to  review  landscape  plans. 
Calistoga's  planning  department  is  currently  reviewing 
landscapes.  Salary  is  estimated  at  $32,000  which 
includes  45  percent  overhead.  Staff  time  varies  between 
departments. 

Yountville  -  $  600/year,  one  week 

American  Canyon  -  $  900/year,  one-and-one-half  weeks 

City  of  Napa  -  $2, 500/year,  4  weeks 
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Summary 

Water  Agency  Nana 
(1  ,000  gals/day) 


Uws  ]990  2000 


Toilet  Law 

23.9 

73.5 

Shower  Law 

9.2 

48.8 

Faucet  Law 

2.9 

15.1 

Pipe  Insulation  Law 

2.1 

25.9 

Commercial  Toilet  Law 

0.3 

_ 2.0_ 

Subtotal 

39.4 

165.3 

Trends 

Replace  Showers 

188.6 

379.7 

Clothev/as'ner  Efficiency 

1.9 

92.1 

Dishwasher  Efficiency 

0.6 

28.3 

Subtotal 

191.1 

500.1 

Conservation  Plan 

Retrofit  Toilet 

59.9 

59.4 

Retrofit  Shower 

30.0 

5.5 

Education,  Interior  Use 

101.7 

221 .7 

Education,  Commercial 

103,0 

168.3 

Landscapes,  Existing 

154.4 

306.7 

Landscapes,  New  Multi 

5.6 

42.8 

Landscapes,  New  Single 

3.0 

53.3 

Industrial  Program 

29.4 

48.1 

Reduce  Water  Loss 

49.0 

106.8 

Subtotal 

536.0 

1 ,012.6 

Total 

766.5 

1 ,678.0 

Population  (1,000’s) 

49.0 

53.4 

Savings  per  Capita  (gals/day) 

15.6 

31  .4 

Use  without  Conservation 

(g/c/d) 

200 

200 

Percent  Savings 

8 

16 

Sa\  inqs  in  A F/yr 

858 

1  ,879 

Summary 

Water  Agency  Calistoga 
( 1  ,000  gal s/day ) 


Laws 

1990 

2000 

Toilet  Law 

35.8 

48.2 

Shower  Law 

26.6 

36.5 

Faucet  Law 

8.2 

11.3 

Pipe  Insulation  Law 

5.5 

8.5 

Commercial  Toilet  Law 

_ 5_.  2_ 

8.3 

Subtotal 

81  .4 

112.8 

Trends 

Replace  Showers 

14.5 

28.7 

Clothewasher  Efficiency 

5.5 

14.1 

Dishwasher  Efficiency 

1.7 

4.3 

Subtotal 

21.7 

47.1 

Conservation  Plan 

Retrofit  Toilet 

4.4 

4.4 

Retrofit  Shower 

2.3 

.4 

Education,  Interior  Use 

14.6 

33.9 

Education,  Commercial 

10.8 

18.7 

Landscapes,  Existing 

5.9 

11.7 

Landscapes,  New  Multi 

9.7 

22.3 

Landscapes,  New  Single 

1.5 

5.3 

Industrial  Program 

-- 

-- 

Reduce  Water  Loss 

47.8 

111.1 

Subtotal 

97.0 

207.8 

Total 

200.1 

367.7 

Pooulation  (1,000's) 

7.0 

8.2 

Savings  Per  Capita  (gals/day) 

28.6 

44.8 

Use  without  Conservation 

( 9/c/d) 

182 

182 

Percent  Savings 

16 

25 

Savings  in  AF/yr 

224 

412 
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Summary 

Water  Agency  American  Canyon 
(1  ,000  gals/day) 


Laws 

1990 

2000 

Toilet  Law 

37.3 

39.6 

Shower  Law 

29.7 

31  .6 

Faucet  Law 

9.2 

9.8 

Pipe  Insulation  Law 

6.2 

6.8 

Commercial  Toilet  Law 

5.6 

6.1 

Subtotal 

88.0 

93.9 

Trends 

Replace  Showers 

21.9 

•  42.9 

Clothewasher  Efficiency 

6.1 

16.3 

Oishwasher  Efficiency 

1.9 

5.0 

Subtotal 

29.9 

64.2 

Conservation  Plan 

Retrofit  Toilet 

7.1 

7.0 

Retrofit  Shower 

3.5 

.6 

Education,  Interior  Use 

19.4 

39.3 

Education,  Commercial 

12.2 

18.4 

Landscapes,  Existing 

13.3 

26.2 

Landscapes,  New  Multi 

21  .3 

33.5 

Landscapes,  New  Single 

7.2 

17.6 

Industrial  Program 

2.7 

4.1 

Reduce  Water  Loss 

_  . 

-- 

Subtotal 

86.7 

146.7 

Total 

204.6- 

304.8 

Pooulation  (1  ,000's) 

9.4 

9.5 

Savings  Per  Capita  (gals/day) 

21  .8 

32.1 

Use  without  Conservation 

(g/c/d) 

143 

143 

Percent  Savings 

15 

22 

Savings  in  AF/yr 

229 

341 

Summary 

Water  Agency  Yountville 
(1 ,000  gal s/aay) 


Laws 

1990 

2000 

- - 

— 

Toilet  Law 

.9 

3.1 

Shower  Law 

.2 

1.9 

Faucet  Law 

-- 

.6 

Pipe  Insulation  Law 

-- 

.6 

Commercial  Toilet  Law 

.1 

1.1 

Subtotal 

1.2 

7.3 

Trends 

Replace  Showers 

5.7 

1.1 

Clothewasher  Efficiency 

-- 

2.9 

Dishwasher  Efficiency 

-- 

.9 

Subtotal 

5.7 

4.9 

Conservation  Plan 

Retrofit  Toilet 

1.8 

1  .8 

Retrofit  Shower 

1.7 

.9 

Education,  Interior  Use 

3.1 

7.0 

Education,  Commercial 

.1.9 

3.2 

Landscapes,  Existing 

3.6 

7.2 

Landscapes,  New  Multi 

.3 

5.1 

Landscapes,  New  Single 

. 

.2 

Industrial  Program 

-- 

-- 

Reduce  Water  Loss 

7.0 

15.9 

Subtotal 

19.4 

41.3 

Total 

26.3 

53.5 

Population  (1,000's) 

1.5 

1.7 

Savings  Per  Capita  (gals/day) 

17.5 

31.5 

Use  without  Conservation 

(g/c/d) 

200 

200 

Percent  Savings 

9 

16 

Savings  in  AF/'yr 

29 

60 

---  ■  Jm 
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Summary 

'.later  Agency  Remainder  of  Nana  County 
( 1  ,000  gal s/day) 


Laws 

1990 

2000 

Toilet  Law 

20.3 

23.9 

Shower  Lav/ 

16.2 

19.0 

Faucet  Law 

5.0 

5.9 

Pipe  Insulation  Law 

3.5 

6.3 

Commercial  Toilet  Law 

2.4 

4.7 

Subtotal 

47.4 

59.8 

Trends 

Replace  Showers 

135.2 

•  267.7 

Clothewasher  Efficiency 

3.3 

67.0 

Dishwasher  Efficiency 

1.0 

J0.6 

Subtotal 

139.5 

355.3 

Conservation  Plan 

Retrofit  Toilet 
Retrofit  Shower 
Education,  Interior  Use 
Education,  Comiercial 
Landscapes,  Existing 
Landscapes,  New  Multi 
Landscapes,  New  Single 
Industrial  Program 


Reduce  Water  Loss 

Subtotal 

0 

0 

Total 

186.9 

415.1 

Pooulation  (1,000's) 

37.9 

38.8 

Savings  Per  Capita  (gals/day) 

4.9 

10.7 

Use  without  Conservation 
(g/c/d) 

200 

200 

Percent  Savings 

2 

5 

Savings  in  AF/yr 

209 

465 
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APPENDIX  IV 


SUBSURFACE  ARCHAEOLOGICAL  INVESTIGATIONS  AT 
CA-SOL-268 :  NORTH  BAY  AQUEDUCT  PROJECT, 
SOLANO  COUNTY,  CALIFORNIA 


Prepared  for: 

Madrone  Associates 
23B  Pamaron  Way 
Novato,  California  94947 


December  1981 


D  mjyffi-NOT 

>*«CS»U»  PiO* 


DAVID  CHAVEZ 

CONSULTING  ARCHAEOLOGIST 
644  Funston  Avenue  *  San  Francisco,  California  94118  •  (415)386-3476 


State  of  California 


The  Resources  Agency  of  California 


Memoranda  m 

Date  »  Wayne  McRostie,  Chief 
Central  District 

To  i  Department  of  Water  Resources 
3251  S  Street 
Sacramento,  CA  95814 


From  .  Department  of  Parks  and  Recreation 


Subject.  NORTH  BAY  AQUEDUCT  -  ARCHEOLOGICAL  ASSESSMENT 

Thank  you  for  the  opportunity  to  review  the  archaeological  report 
prepared  by  David  Chavez  for  the  project  cited  above. 

During  telephone  discussions  between  Mr.  Chavez  and  Nicholas  Del  Cioppo 
of  my  staff  it  was  ascertained  the  archaeological  site  in  question, 
Sol-268,  has  been  destroyed  since  it  was  noted  .n  1977.  Thus,  the  reason 
for  our  concurrence  with  Mr.  Chavez's  determination  that  your  project 
will  not  damage  a  significant  cultural  resource. 

If  you  have  any  questions,  please  direct  them  to  Nicholas  Del  Cioppo, 
State  Archaeologist  II,  by  calling  (916)  322-8703* 


l/— 

Dr.  Knox  Mellon 

State  Historic  Preservation  Officer 
Office  of  Historic  Preservation 


PHECSMltt  PA0B  lUltK-NOff 
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CO  to  to 


INTRODUCTION 


In  August  1980,  a  Cultural  Resources  Evaluation  was  accom¬ 
plished  for  the  North  Bay  Aqueduct  Alignment  Alternatives  in 
Solano  County,  California.  That  study  consisted  of  both 
archival  review  and  field  survey  efforts  for  the  three 
alternative  aqueduct  routes.  That  Cultural  Resources  Inves¬ 
tigation  (Chavez,  1980)  resulted  in  the  conclusion  that  one 
previously  recorded  prehistoric  archaeological  site  (CA-Sol- 
268)  was  located  within  a  portion  of  the  alignment  corridor 
which  included  all  three  alternative  routes  (see  Map  I). 

The  site  was  originally  recorded  in  1977  by  archaeologist 
Eric  McGuire  and  described  at  that  time  as  a  partially 
destroyed  shallow  midden  deposit,  with  obsidian  flakes  and 
shell  fragments  present.  The  site  dimensions  were  estimated 
to  be  10  meters  x  20  meters.  Inspection  of  the  site  loca¬ 
tion  in  1980  resulted  in  the  observation  that  some  obsidian 
flakes  and  shell  fragments  were  present;  however,  the  site 
appeared  to  be  badly  damaged.  Further,  it  was  not  possible 
to  define  the  horizontal  and  vertical  boundaries  of  the  site 
from  surface  observations.  It  was  therefore  concluded  that 
despite  the  fact  that  portions  of  the  site  had  been  de¬ 
stroyed,  no  assumptions  should  be  made  concerning  the  poten¬ 
tial  for  subsurface,  intact  archaeological  deposits  which 
could  be  disturbed  as  a  result  of  project  related  construc¬ 
tion  activities  at  that  location. 

Avoidance  of  the  resource  was  recommended;  it  however 
presently  appears  that  such  measures  are  unlikely.  Conse¬ 
quently.  in  December  1981,  Madrone  Associates  requested  that 
the  site  CA-Sol-268  be  subjected  to  a  subsurface  archaeolog¬ 
ical  testing  program.  The  objectives  of  the  investigation 
were  defined  as  follows: 

1.  Determine  if  subsurface  archaeological  deposits  are 
present  at  the  site  location. 

2.  Determine  the  horizontal  and  vertical  extent  of  the 
site . 

3.  Based  on  National  Register  of  Historic  Places  Criteria, 
establish  the  significance  of  the  site. 

4.  Present  appropriately  detailed  impact  and  mitigation 
discussions,  in  regard  to  the  proposed  North  Bay  Aque¬ 
duct  Project. 
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FIELD  INVESTIGATIONS 


The  subsurface  archaeological  investigations  were  accom¬ 
plished  on  December  8,  9  and  10,  1981.  The  field  procedures 
were  accomplished  by  the  consultant  David  Chavez  and  profes¬ 
sional  archaeologists  Lowell  Damon  and  James  P.  Quinn 
Suskol  Indian  Council  consultant  Lois  Whipple  was  present 
during  the  testing  procedures. 

Methodology 

The  field  investigations  were  initiated  by  conducting  a 
thorough  surface  inspection  of  the  site  location;  the  pur¬ 
pose  of  the  inspection  was  to  estimate  where  the  greater 
concentration  of  surface  deposits  were  located.  Surface 
survey  conditions  were  excellent  and  a  complete  inspection 
of  the  site  area  was  accomplished.  Less  surface  evidence  of 
archaeological  deposits  was  encountered  than  was  reported  in 
1977  and  observed  during  the  aqueduct  survey  (Chavez,  1980:24). 
No  shell  or  midden  deposits  were  detected,  nor  was  it  possi¬ 
ble  to  tentatively  identify  any  area  of  concentrated  prehis¬ 
toric  remains.  Present  evidence  of  the  site  CA-Sol-268  was 
limited  to  a  few  obsidian  flakes  randomly  located  throughout 
the  subject  location.  It  was  observed  that  the  site  was 
less  definable  and  in  a  state  of  greater  destruction  than 
noted  in  1980. 

The  augering  program  of  the  site  location  was  initiated  by 
establishing  a  baseline  at  the  foot  of  the  naturally  occur¬ 
ring  hill.  Wooden  stakes  were  then  placed  along  the  base¬ 
line  at  approximately  ten-meter  intervals  (see  Map  II,  Units 
1  through  11).  A  roughly  ten-meter-square  grid  pattern  was 
then  established  up-slope  from  that  baseline,  and  the 
staked  locations  were  systematically  numbered  (Units  1 
through  41).  The  stake  locations  were  then  systematically 
augered  row-by-row  from  the  baseline  up  the  slope.  The 
rational  for  this  testing  approached  was  based  on  two  pre¬ 
liminary  observations: 

1.  No  focal  point  of  archaeologically  related  deposits 
could  be  established  anywhere  in  the  general  site 
locale . 

2.  The  only  archaeological  remains  (obsidian  flakes) 
encountered  during  the  current  surface  inspection  were 
observed  up-slope  from  the  established  baseline. 

It  is  noted  that  some  auger  unit  locations  vary  from  the  10 
meter  square  grid  pattern  (Units  22,  23  and  24);  some  obsid¬ 
ian  flakes  were  encountered  at  that  location,  which  is  di¬ 
rectly  in  line  with  Department  of  Water  Resources'  flaggings, 
and  the  placement  of  more  units  at  that  specific  locale  was 
believed  to  be  an  appropriate  measure. 
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The  subsurface  exploration  of  the  site  locale  was  accom¬ 
plished  by  hand  augering  small  diameter  (2")  borings  at  each 
of  the  initial  41  staked  test  unit  locations.  Augerings 
were  initiated  on  the  baseline  and  units  were  tested  essen¬ 
tially  by  following  the  order  in  which  they  were  numbered. 
Additional  test  units  were  eventually  established  (Units  42 
through  52)  in  the  pasture  area  southeast  of  the  baseline, 
despite  the  fact  that  no  surface  evidence  of  archaeological 
deposits  was  encountered  in  that  area.  It  was  believed, 
however,  that  test  units  in  that  locale  would  more  thor¬ 
oughly  relate  the  testing  findings  to  the  overall  aqueduct 
corridor  alignment. 

During  the  course  of  the  entire  testing  program,  detailed 
records  were  kept  concerning  the  changes  in  subsurface  soil 
profiles  and  the  presence  (and/or  absence)  of  soil  constit¬ 
uents  (natural  and  cultural).  Sample  screening  of  soil  at 
various  depths  from  auger  borings  located  throughout  the 
testing  area  was  accomplished  with  a  1/8"  mesh  shaker  screen. 

Findings 

A  review  and  comparison  of  the  auger  boring  records  from  the 
various  portions  of  the  testing  area  resulted  in  the  reali¬ 
zation  that  the  stratigraphic  profile  of  different  sections 
of  the  locale  were  relatively  uniform  in  soil  deposits  and 
levels  at  which  they  were  encountered.  The  general  subsur¬ 
face  conditions  of  the  site  location  are  depicted  in  profile 
in  Figure  1.  Those  conditions  can  be  summarized  by  test 
area  segments  which  are  generally  defined  by  the  relation¬ 
ship  of  the  location  to  the  top  (or  bottom)  of  the  hillside; 
the  auger  boring  results  are  therefore  presented  as  follows: 

•  The  higher  elevation  segment  of  the  testing  area  (Units 
29  through  35,  38,  39  and  40),  was  characterized  by  a 
relatively  shallow  soil  overburden  (medium-brown  clayey 
loan),  which  extended  to  a  relatively  uniform  depth  of 
approximately  18  centimeters;  at  which  point  bedrock 
was  uniformly  encountered.  No  evidence  of  prehistoric 
cultural  deposits  was  observed  in  any  of  the  test  units 
in  this  segment  of  the  area. 

The  medium  elevation  segment  of  the  testing  area  (Units 
10  through  17,  26  through  28,  36,  37  and  41)  was  char¬ 
acterized  by  a  medium-brown  clayey  loan  soil  to  a 
relatively  uniform  depth  of  approximately  35  centi¬ 
meters;  at  which  point  bedrock  was  uniformly  encount¬ 
ered.  No  evidence  of  prehistoric  cultural  deposits  was 
observed  in  any  of  the  test  units  in  this  segment  of 
the  area. 

The  lower  elevation  segment  of  the  testing  area  (Units 
1  through  9,  18  through  25,  42  through  52)  was  charac- 
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terized  by  the  presence  of  the  following  subsurface 
deposits. 

0  to  35  centimeters  -  medium-brown  clayed  loam 
35  to  45  centimeters  -  dark-brown  clay 
45  to  58  centimeters  -  light-brown  clay 
below  58  centimeters  -  water  table 

No  evidence  of  the  presence  of  prehistoric  cultural 
deposits  was  encountered  in  any  of  the  test  units  in 
this  segment  of  the  study  location. 
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CONCLUSIONS  AND  RECOMMENDATIONS 


The  subsurface  archaeological  testing  program  (and  addi¬ 
tional  surface  inspection)  of  the  location  of  CA-Sol-268  has 
resulted  in  the  following  determinations: 

•  The  shallow  prehistoric  archaeological  resource  which 
was  recorded  in  1977  by  archaeologist  Eric  McGuire  has 
virtually  been  destroyed,  as  a  result  of  the  various 
road  grading,  drainage  canal  channeling,  and  agricul¬ 
tural  and  grazing  activities  in  that  area. 

It  has  been  noted  that  the  site  was  originally  reported 
as  a  shallow  midden  site  (10  meters  x  20  meters),  with 
shell  and  obsidian  flakes  present.  In  1980,  the  aque¬ 
duct  survey  resulted  in  the  detection  of  some  obsidian 
falkes  and  sparsely  occurring  shell  fragments,  and  that 
road  grading  in  the  area  had  badly  damaged  the  site 
location.  The  current  lack  of  surface  and  subsurface 
archaeological  deposits  suggest  that  the  site  has  been 
destroyed . 

•  During  the  course  of  the  testing  program  it  was  consid¬ 
ered  that  perhaps  the  focal  point  of  the  archaeological 
deposits  originally  recorded  by  McGuire  in  1977,  were 
situated  further  into  the  pasture  area,  to  the  east. 
However,  thorough  surface  inspection  of  that  area  (up 
to  100  meters  east  of  the  existing  drainage  canal  and 
fencelines  -  depicted  on  Map  II),  revealed  no  such 
surface  evidence;  therefore,  it  was  concluded  that 
further  subsurface  testing,  east  of  Units  42  through 
52,  was  not  justified. 

•  The  1980  aqueduct  survey  report  presented  a  preliminary 
significance  evaluation  of  the  recorded  site  CA-Sol- 
268,  which  determined  that  the  site  would  likely  not  be 
eligible  for  inclusion  on  the  National  Register  of 
Historic  Places.  The  subsurface  testing  of  the  site 
location  substantiates  that  determination,  particularly 
since  the  site  was  found  to  be  destroyed.  The  State 
Historic  Preservation  Office  in  Sacramento  has  been 
consulted  on  this  matter,  and  Mr.  Nick  Del  Cioppo  has 
concurred  in  these  findings  (personal  communication). 

It  is  further  noted  that  the  lack  of  diagnostic  and/or 
significant  archaeological  materials  at  the  site  loca¬ 
tion,  leads  to  the  conclusion  that  regional  and  local 
importance  of  the  site  parished  with  the  destruction  of 
the  resource. 

The  archaeological  investigations  at  the  recorded  location 
of  CA-Sol-268,  have  resulted  in  the  conclusion  that  poten¬ 
tial  adverse  impacts  to  archaeological  resources  at  that 
locale  are  no  longer  a  critical  cultural  resources  issue,  in 
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regard  to  the  proposed  North  Bay  Aqueduct  Project.  The 
auger  testing  of  the  area  has  lead  to  the  conclusion  that  no 
subsurface  archaeological  deposits  exist  at  that  location. 
Further,  close  scrutiny  of  the  surface  in  the  overall  site 
locale  resulted  in  the  detection  of  only  a  very  few  obsidian 
flakes,  which  leads  to  the  conclusion  that  no  archaeological 
site  deposits  (obsidian  flakes)  of  sufficient  density  are 
present  at  that  locale,  to  warrant  further  investigation. 
Consequently,  no  further  action  regarding  that  location  is 
recommended . 
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ON  THE  COVER:  A  surge  tank  for  Phase  I 
facilities  of  the  North  Bay  Aqueduct 
stands  on  a  hill  above  Interstate  80 
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be  a  part  of  the  North  Bay  Aqueduct  when 
Phase  II  facilities  are  connected. 
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SUMMARY 


DESCRIPTION  OF  PROPOSED  ACTION 


Pursuant  to  contracts  to  deliver  State 
Water  Project  (SWP)  water  to  Napa  and 
Solano  Counties,  the  Department  of  Water 
Resources  (DWR)  has  proposed  construc¬ 
tion  of  Phase  II  facilities  of  the  North 
Bay  Aqueduct,  which  would  supply  up  to 
61,400  acre-feet  annually.  The  aqueduct 
would  divert  Delta  water  from  one  of 
three  locations  in  eastern  Solano  County 
overland  approximately  28  miles  to  near 
Cordelia  where  it  would  tie  into  pre¬ 
viously  constructed  Phase  I  aqueduct 
facilities  in  Napa  County  (see  map, 

Figure  i,  next  page).  The  City  of 
Vallejo  has  contracted  separately  for  an 
additional  5,600  acre-feet  of  water 
through  its  existing  intake  and  transport 
system  on  Cache  Slough.  The  Department 
is  also  proposing  that  conservation 
measures  be  implemented  to  reduce  water 
demand . 


Background  and  History 

The  construction  of  the  North  Bay  Aque¬ 
duct  was  originally  planned  for  comple¬ 
tion  in  1966  to  ensure  delivery  to  Napa 
County.  Since  construction  of  the  Solano 
County  portion  of  the  facility  was  not 
deemed  necessary  until  after  1975,  an 
interim  supply  was  provided  for  Napa 
County  by  the  Bureau  of  Reclamation  (now 
Water  and  Power  Resources  Service) 
through  the  Putah  South  Canal  originating 
at  Lake  Berryessa.  This  supply  is 
delivered  to  Napa  County  from  the  term¬ 
inus  of  the  Putah  South  Canal  via  Phase  I 
facilities  of  the  North  Bay  Aqueduct, 
built  in  1968. 


Construction  and  Operational 
Characteristics 

Phase  1  facilities  consist  of  a  res¬ 
ervoir  and  pumping  plant  near  Cordelia 
in  Solano  County  and  an  underground 
pipeline  extending  about  miles  from 
there  to  the  Napa  Turnout  Reservoir. 

The  maximum  capacity  of  the  Phase  1 
facilities  is  46  cubic  feet  per  second 
(cf s) . 

The  proposed  Phase  11  facilities  would 
be  built  entirely  in  Solano  County, 
connecting  directly  to  the  existing 
Phase  I  facilities.  The  proposed 
capacity  of  the  Phase  II  facilities 
would  permit  a  maximum  flow  of  115  cfs 
during  peak  water  demand  periods.  The 
existing  Vallejo  pumping  and  transport 
facilities  are  capable  of  a  maximum 
flow  of  approximately  32  cfs.  The  pro¬ 
posed  Phase  II  facilities  consist  of 
intake  pumping  plants  with  fish  screens, 
an  open  concrete-lined  canal,  and/or  a 
buried  pipeline,  and  a  terminal 
reservoir . 


ALTERNATIVES  CONSIDERED 


The  environmental  evaluation  of  the  pro¬ 
posed  action  to  construct  and  operate 
the  North  Bay  Aqueduct  requires  two 
distinct  levels  of  alternative  analysis. 
Alternative  water  supply  sources  for 
Napa  and  Solano  Counties  are  first 
investigated  to  determine  their  relative 
feasibility  and  likelihood  to  provide 
either  a  complete  or  partial  substitute 
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tor  the  Delta  water  supply  that  would  be 
conveyed  by  the  North  Bay  Aqueduct. 

The  second  level  of  evaluation  focuses 
on  various  alignments  of  the  proposed 
aqueduct  itself.  In  this  report,  the 
seven  alternative  alignments,  which 
include  three  possible  intake  points, 
are  investigated  to  determine  their 
impacts  on  cultural  resources,  particu¬ 
larly  the  presence  of  archaeological 
sites  near  historic  waterways;  endangered 
species  and  unusual  plant  associations; 
vernal  pools  and  the  Jepson  Prairie,  a 
unique  natural  feature  of  eastern  Solano 
County;  Suisun  Marsh,  emphasizing  the 
possible  cumulative  effect  of  additional 
Delta  water  diversion  on  salt  water 
intrusion;  farmland  encroachment;  and 
economic  implications,  particularly  water 
user  costs.  The  relationship  between 
water  supply  and  population  growth  in  the 
areas  that  would  be  served  by  the  aque¬ 
duct  is  also  a  special  concern  in  this 
ana lys is . 

Alternative  Supplies 


Alternative  water  supply  sources  for  the 
two  counties  include  ground  water, 
reanalysis  of  the  Solano  Project,  desali¬ 
nation  of  Suisun  Slough  water,  the  West 
Sacramento  Valley  Canal,  conservation 
and  waste  water  reclamation.  In  the  near 
future  only  water  conservation  and,  to  a 
more  limited  extent,  waste  water  recla¬ 
mation  appear  to  be  feasible  alterna¬ 
tives,  at  least  partially,  to  the  pro¬ 
posed  North  Aqueduct  supply.  A  mixed 
plan,  water  conservation  with  the  North 
Bay  Aqueduct  and  waste  water  reclamation, 
is  selected  as  DWR's  preferred  alterna¬ 
tive.*  The  mixed  plan  also  encompasses 
any  other  sources  of  water  supply  that 
may  become  feasible. 


Alternative  Alignments 


Seven  basic  alternative  alignments 
were  selected  for  evaluation.  Consid¬ 
erations  in  locating  these  routes  in¬ 
cluded  different  intake  locations, 
avoidance  of  the  Jepson  Prairie  and 
Suisun  Marsh,  maximizing  the  effic¬ 
iency  of  secondary  water  transport 
systems,  and  minimizing  the  disruption 
of  urban  areas. 

The  alternative  alignments  would  divert 
Delta  water  from  either  Cache  Slough 
(Routes  1  and  3),  Calhoun  Cut  (Routes  2 
and  2A),  or  Lindsey  Slough  (Routes  4,  5, 
6,  and  7)(see  Figure  4-1,  page  52). 
Alternative  routes  2  through  7  would 
have  the  additional  option  of  terminat¬ 
ing  at  either  a  North  or  a  South 
Cordelia  Forebay  (reservoir).  Alterna¬ 
tive  alignments  2  and  6  propose  a  seg¬ 
ment  of  open  concrete-lined  canal  with 
an  intermediate  pumping  station  south  of 
Travis  AFB.  From  this  pumping  plant, 
Routes  2  and  6  would  become  a  buried 
60-inch  diameter  pipe.  All  other 
alternative  alignments  (1,  2A,  3,  4,  5, 
and  7)  would  have  a  buried  60-inch 
diameter  pipe  for  the  entire  length  of 
the  aqueduct. 


SUMMARY  OF  SIGNIFICANT  BENEFICIAL  AND 
ADVERSE  ENVIRONMENTAL  EFFECTS  OF 
ALTERNATIVE  ALIGNMENTS 


Since  many  of  the  direct  environmental 
consequences  typically  associated  with 
construction  and  operation  of  water 
transport  facilities  are  relatively 
minor,  of  short  duration,  and/or  largely 
alleviated  by  some  standard  construction 
measures,  the  focus  is  on  those  impacts 
which  would  be  relatively  significant  or 
distinctly  characteristic  of  a  particu¬ 
lar  alignment.**  These  include: 


*  Designation  of  this  alternative  as  "preferred”  is  not  intended  to  imply  any 
endorsement  by  the  U.  S.  Array  Corps  of  Engineers.  (See  note,  p.  37) 

♦♦Nothing  in  the  table  or  elsewhere  in  this  report  should  be  taken  as  implying 
that  some  factor  or  impact  has  not  been  considered  by  the  Department  of  Water 
Resources  in  planning  the  North  Bay  Aqueduct. 
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NORTH  BAY  AQUEDUCT 
PHASE  II 

ALTERNATIVE  ALIGNMENTS 


.  Provision  of  supplemental  water 
supplies  to  Solano  and  Napa  Counties 
(All  Routes). 

.  Encumbrance  and/or  encroachment  of 
prime  farmland  (All  Routes). 

.  Possible  disruption  of  biological  habi¬ 
tats  in  the  Jepson  Prairie  and  Suisun 
Marsh  that  support  threatened  and 
endangered  plant  and  animal  species 
(Routes  2,  2A,  3,  4,  5,  6,  and  7). 

.  Intersection  and  disruption  of  numerous 
roadways,  railroads,  and  major  utility 
and  service  lines  (All  Routes). 

.  Temporary  disruption  with  the  first 
phase  and  possibly  phases  II  and  III  of 
the  Fairfield  linear  park  system  along 
the  abandoned  Sacramento  Northern  Rail¬ 
road  right  of  way  (Route  1  only). 

.  Increased  noise  and  dust  levels,  par¬ 
ticularly  in  urban  areas  (All  Routes). 

.  Generation  of  substantial  amounts  of 
material  from  maintenance  dredging  of 
intake  channels  (Routes  1,  2,  2A,  and 
3). 

.  Consumption  of  a  significant  amount  of 
energy  for  construction,  operation,  and 
maintenance  of  the  aqueduct  (All 
Routes ) . 

.  The  pre-treatment  water  quality  of 
existing  domestic  supplies  in  Solano 
and  Napa  Counties  would  be  compromised 
by  the  supplemental  North  Bay  Aqueduct 
supply  (All  Routes). 

Since  the  proposed  capacity  of  the  North 

Bay  Aqueduct  would  be  115  cfs  for  all 

alignments,  the  indirect  impacts  asso¬ 
ciated  with  population  growth  would  be 


essentially  the  same  for  each  alignment. 
The  population  growth  expected  in  Solano 
and  Napa  Count ies  may  be  cons idered  to 
result  from  or  necessitate  the  North  Bay 
Aqueduct,  depending  on  one's  point  of 
view.  This  growth  will  result  in 
generally  more  congested  roadways, 
lowered  air  quality,  elevated  noise 
levels,  strains  on  some  public 
services,  diminished  open  space  and 
wildlife  resources,  and  other  eco¬ 
logical  effects. 

Based  on  the  environmental  analysis  pre¬ 
sented  in  this  report,  Routes  1  and  4 
(to  the  North  Cordelia  Forebay)  have 
been  selected  as  preferred  for  the  con¬ 
struction  of  the  North  Bay  Aqueduct.* 

The  major  advantages  of  Route  1,  with  an 
intake  on  Cache  Slough,  would  include 
possible  maintenance  coordination  with 
the  City  of  Vallejo's  existing  intake 
and  avoidance  of  a  potential  conflict 
with  the  proposed  relocation  of  the  City 
of  Vacaville's  sewage  discharge,  rela¬ 
tively  low  construction  and  operation 
costs  of  secondary  water  transport  sys¬ 
tems,  avoidance  of  the  Suisun  Marsh,  and 
expected  lower  sensitivity  with  regard 
to  cultural  resources  and  anadromous 
fish.  Significant  disadvantages  of 
Route  1  would  include  encumbrance  of 
prime  farmland  and  temporary  disruption 
of  the  social  environment  through  a  long 
stretch  of  Fairfield.  Available  data 
also  indicate  that  water  quality  in 
Cache  Slough  is  lower  than  in  Lindsey 
Slough . 

Route  4,  with  the  alternative  routing 
around  Cordelia  Hill  to  the  North 
Cordelia  Forebay,  would  have  the 
advantage  of  utilizing  the  Creed/ 
Robinson  Road  right  of  way,  thereby 
minimizing  the  need  for  encumbrance  of 
surrounding  farmland,  minimizing  con¬ 
flicts  with  utilities  along  the  right  of 


♦The  U.  S.  Army  Corps  of  Engineers  takes  an  impartial  position  as  to  whether  to 
issue  or  deny  a  regulatory  permit  until  public  review  is  complete.  Therefore, 
the  "preferred"  alignments  referred  to  in  the  joint  EIR/ES  do  not  represent  a 
Corps  designation. 
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T ABLE  \ 

IMPACT  OVERVIEW 


aqueduct  ROUTES 


IMPACTS 
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Potential  seismic  events  could  damage  or  disrupt  the  aqueduct. 
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Soils  may  cause  problems  by  shrinking  and  swelling. 

Oust  and  other  particulate  matter  would  be  generated  durinq  excavation 
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activities  and  could  adversely  affect  urban  areas. 
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Farmland  would  be  encumbered  and/or  encroached. 

Construction  of  the  aqueduct  would  intersect  numerous  streams  and  drainaqe 
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6. 

channels  and  could  also  disturb  subsurface  irrigation  and  drainaqe  systems. 
Construction  across  existing  levees  could  affect  their  stability  and 
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consequently  increase  the  local  flooding  hazard. 

Initial  and  maintenance  dredging  for  the  aqueduct  intake,  where  required. 
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would  temporarily  increase  turbidity  and  disrupt  riparian  veqetation. 

Disposal  of  dredqed  material  would  require  additional  land  acquisition 
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and/or  transport  to  landfill. 

Fish  and  other  aquatic  organisms  would  be  entrained/impinqed  at  the 
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diversion  intake. 

Construction  activities  could  disrupt  native  grasslands  by  removing 
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vegetation  and  altering  the  soil  strata. 
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Construction  activities  would  encroach  in  the  primary  management  zone  of 
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the  Suisun  Marsh. 

Construction  in  the  Jepson  Prairie  and  surrounding  grasslands  would  be  a 
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13. 

potential  disturbance  to  sheep  during  lambing  season. 

Areas  of  relatively  high  archaeological  sensitivity  could  be  revealed 
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14. 

durina  construction  of  the  aqueduct. 

Numerous  roadways  and  railroads  would  have  to  be  traversed  during 
construction  of  the  aqueduct  and  temporary  congestion  and  rerouting  of 
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traffic  would  result. 

Increased  noise  levels  would  be  associated  with  construction  of  the 
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16. 

aqueduct,  adversely  affecting  urban  areas. 

Construction  of  the  aqueduct  along  Route  1  throuqh  Fairfield  would 
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temporarily  disrupt  the  first  phase  of  the  city's  linear  park. 
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18. 

Major  utility  and  service  lines  in  Suisun  City  would  be  crossed 

Supplemental  water  supplies  would  be  made  available  to  Solano  and  Napa 
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Counties. 

Although  open  canal  segments  of  the  aqueduct  would  be  fenced  along  their 
entire  length,  some  public  access  to  the  canal  would  still  occur. 
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20. 

endanqering  the  safety  of  these  individuals. 

Population  growth  (particularly  around  Suisun  City  and  Fairfield)  enabled 
by  the  additional  water  supply  would  result  in  more  congested  roadways, 
lower  air  quality,  elevated  noise  levels,  strains  on  some  public  services. 
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21. 

diminished  open  space,  wildlife  resources ,  and  other  ecoloqical  effects. 

Prime  agricultural  land  in  Solano  Count>  would  be  displaced  by  urban 
development  to  accommodate  population  growth  enabled  by  additional  water 
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supply. 

Development  in  Suisun  City  enabled  by  the  aqueduct  water  supply  could  put 
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additional  pressure  on  the  adjacent  Suisun  Marsh. 

Intake  on  Calhoun  Cut  would  conflict  with  designation  as  "significant 
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natural  resource  area”  in  1975  Delta  Plan. 

Pre- treatment  water  quality  of  existing  domestic  supplies  would  be  lowered 
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by  supplemental  North  Bay  Aqueduct  water  supply. 
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MOTE:  Relative  maqnitude  of  environmental  impact  is  indicated  as  appropriate:  H  =  High,  M  *  Moderate,  L  =  low, 

-  *  No  Impact,  *  2  Uiique  to  alternative  routing  around  Cordelia  Hill  to  North  Cordelia  Forebay  (Routes  2-7) 
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way,  avoiding  Suisun  Marsh,  and  reducing 
potential  impacts  to  the  Jepson  Prairie, 
endangered  species,  and  cultural 
resources.  The  Lindsey  Slough  intake  for 
Route  4  would  also  require  minimal  ini¬ 
tial  and  maintenance  dredging  and  dredge 
spoils  disposal.  The  major  disadvantages 
of  Route  4  would  be  the  higher  construc¬ 
tion  and  operating  costs  of  secondary 
water  transport  systems,  disruption  of 
the  social  environment  and  several  major 


utilities  through  Suisun  City,  and  a 
potential  conflict  with  Vacaville's 
future  waste  water  discharge. 

Through  public  review  of  this  draft 
environmental  document  and  more  detailed 
analysis  of  several  environmental  factors 
suggested  by  this  study,  one  preferred 
route  will  be  selected  for  inclusion  in 
the  final  EIR/ES. 


1.0  PURPOSE  OF,  AND  NEED  FOR  PROPOSAL/INTRODUCTION 


1.1  PURPOSE  AND  NEED  FOR  PROPOSAL 


1.1.1  The  Department  of  Water  Resources 
(DWR)  is  proposing  to  construct  the  Phase 
II  facilities  of  the  North  Bay  Aqueduct 
to  meet  the  requests  of  Solano  and  Napa 
Counties  for  additional  water  supply. 
DWR's  purpose  in  building  the  aqueduct 
would  be  to  fulfill  contractual  commit¬ 
ments  and  to  satisfy  developing  needs  for 
supplemental  municipal  and  industrial 
water  in  the  North  Bay  region.  Various 
agencies  have  estimated  the  amount  of 
supplemental  water  that  the  proposed 
service  area  will  require  by  the  year 
2000,  and  all  the  estimates  indicate  a 
need  for  some  new  source  of  water. 

71,2,3/  The  aqueduct  would  convey  Delta 
(State  Water  Project)  water  across  Solano 
County,  supplying  Vacaville,  Fairfield, 
Suisun  City,  and  Benicia.  It  would  also 
supply  Napa  by  connection  to  the  existing 
Phase  I  facilities.  The  City  of  Vallejo 
would  also  receive  a  State  Water  Project 
supply  through  its  existing  pipeline  to 
Cache  Slough. 

1.1.2  The  National  Environmental  Policy 
Act  of  1969  (NEPA)  is  the  basic  national 
charter  for  the  protection,  enhancement, 
and  restoration  of  the  environment.  NEPA 
procedures  generally  insure  that  relevant 
environmental  information  is  made  avail¬ 
able  to  public  officials  and  interested 
citizens  before  decisions  are  made  and 
before  actions  are  taken.  /4/  Since  the 
North  Bay  Aqueduct  involves  construction 
of  an  intake  structure  in  "navigable 
waters  of  the  United  States",  it  requires 
a  permit  from  the  U.  S.  Army  Corps  of 
Engineers  (see  Section  2.1.1),  and 
thereby  is  subject  to  the  statutory 
authority  of  NEPA.  An  Environmental 
Statement  (ES)  is  required. 


1.1.3  The  California  Environmental 
Quality  Act  (CEQA)  of  1970  (as  amended) 
mandates  that  all  agencies  of  the  State 
government  which  regulate  activities  of 
private  individuals,  corporations,  and 
public  agencies  which  are  found  to  sig¬ 
nificantly  affect  the  quality  of  the 
environment  shall  regulate  such  activi¬ 
ties  so  that  major  consideration  is 
given  to  preventing  environmental 
damage.  / 5/  Amendments  to  CEQA  Guide¬ 
lines  in  1976  encourage  the  use  of  a 
Notice  of  Preparation,  similar  to  that 
already  used  in  federal  environmental 
review  procedure.  A  Notice  cf  Prepara¬ 
tion  for  Phase  II  of  the  North  Bay  Aque¬ 
duct  was  distributed  on  October  8,  1979. 

1.1.4  The  preparation  and  review  of  an 
Environmental  Impact  Report  (EIR)  is  the 
cornerstone  of  CEQA.  The  EIR  is 
considered  a  full  disclosure  public  docu¬ 
ment,  objectively  evaluating  all  signifi¬ 
cant  environmental  implications  of  a 
proposed  action.  EIR  Guidelines  (Section 
15063)  specifically  encourage  the  use  of 
a  joint  EIR/ES  where  both  State  and 
Federal  requirements  would  require  prep¬ 
aration  of  environmental  documents. 


1.2  BACKGROUND  AND  HISTORY 


1.2.1  The  Department  of  Water  Resources 
(DWR)  has  contracted  with  Madrone  Asso¬ 
ciates  to  conduct  an  environmental 
analysis  of  its  proposed  action  to  con¬ 
struct  Phase  II  facilities  of  the  North 
Bay  Aqueduct.  The  construction  of  the 
Phase  II  facilities  would  fulfill  con¬ 
tractual  obligations  dating  to  the 
1960's  between  DWR  and  the  Counties  of 
Napa  and  Solano.  The  proposed  aqueduct, 
which  would  divert  Delta  water  at  either 
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Lindsey  Slough  or  Cache  Slough  in  eastern 
Solano  County,  would  provide  up  to  61,400 
acre-feet/yr  of  the  total  of  67,000  acre- 
feet/yr  contracted  for  by  the  two  coun¬ 
ties.  The  remainder,  5,600  ac-ft/yr, 
will  be  delivered  through  the  existing 
aqueduct  owned  by  the  City  of  Vallejo, 
which  diverts  from  Cache  Slough. 

1.2.2  Plans  for  supplying  water  from  the 
Sacramento-San  Joaquin  Delta  to  northerly 
portions  of  the  San  Francisco  Bay  area 
date  back  to  the  1920s.  Although  a 
Solano-Napa  County  conduit  was  proposed 
in  1932,  it  was  not  included  as  an  ele¬ 
ment  of  the  State  Water  Plan  at  that 
northern  Bay  area.  The  Legislature  for¬ 
mally  adopted  this  recommendation  in  1957 
and  included  the  North  Bay  Aqueduct  as  a 
feature  of  the  State  Water  Project. 

1.2.3  A  lack  of  interest  in  the  aqueduct 
by  Marin  and  Sonoma  Counties,  which  had 
alternative  sources  of  water  available 
(e.g. ,  Russian  River),  induced  a  reevalu¬ 
ation  of  the  project  which  concluded  that 
the  focus  of  the  aqueduct  should  be  on 
Napa  and  Solano  Counties,  with  construc¬ 
tion  of  the  facility  to  be  completed  in 
time  to  ensure  delivery  to  Napa  County  by 
1966.  Since  construction  of  the  Solano 
County  portion  of  the  facility  was  not 
considered  necessary  until  after  1975,  an 
interim  water  supply  source  had  to  be 
provided  tc  Napa  County.  This  interim 
supply  was  made  available  by  the  Bureau 
of  Reclamation  (now  Water  and  Power 
Resources  Service)  through  its  Solano 
Project  facilities  originating  at  Lake 
Berryessa. 

1.2.4.  Existing  Phase  I  facilities  of 
the  North  Bay  Aqueduct  in  Napa  County 
consist  of  a  surge  tank  near  Cordelia 
with  approximately  4  miles  of  underground 
36-inch  diameter  pipeline  extending  west¬ 
erly  and  terminating  at  Napa  Turnout 
Reservoir  (see  Figure  4-1).  The  maximum 
capacity  of  the  Phase  I  facilities  is  46 
cubic  feet  per  second  (cfs).  An  interim 
pumping  plant  near  Cordelia  -urrently 
lifts  water  from  the  termina  r» serv' 
of  the  Solano  Project  to  a  sur»‘  tan... 


1.3  RELATIONSHIP  TO  STATE  WATER  PROJECT 


1.3.1  In  1951,  the  California  Legis¬ 
lature  authorized  construction  of  what 
ia  now  the  State  Water  Project,  a  system 
designed  to  provide  additional  water 
supply,  storage,  and  distribution 
throughout  California  (Figure  1-1). 
Although  the  Project  has  been  providing 
water  to  portions  of  California  since 
1962,  the  primary  facilities  of  the 
Project  were  not  completed  until  1973. 

By  this  time,  18  reservoirs,  15  pumping 
plants,  5  power  plants,  and  540  miles  of 
aqueduct  were  operating  in  the  system. 
The  key  feature  of  the  Project  is  the 
770  foot  Oroville  Dam,  which  has  the 
capacity  to  impound  over  3.5  million 
acre-feet  of  water  on  the  Feather  River 
in  Butte  County. 

1.3.2  The  Project,  administered  by  DWR, 
is  scheduled  to  reach  its  full  delivery 
capacity  of  approximately  4.23  million 
acre-feet  sometime  after  the  year  2010. 
/6/  To  enable  delivery  of  this  full 
capacity,  DWR  has  proposed  additional 
reservoirs,  ground  water  storage,  a 
peripheral  canal  around  the  Sacramento- 
San  Joaquin  Delta,  and  several  water 
transportation  facilities.  The  North 
Bay  Aqueduct  has  been  proposed  to 
satisfy  one  of  these  latter  require¬ 
ments.  DWR  has  also  been  emphasizing 
water  conservation  and  waste  water  rec¬ 
lamation  as  a  means  to  reduce  future 
water  demand  and,  hence,  indirectly  sup¬ 
plement  more  traditional  water  supply 
sources . 


1.4  GENERAL  DESCRIPTION  OF  REGIONAL 
AREA 


1.4.1  Solano  and  Napa  Counties  encom¬ 
pass  approximately  1,700  square  miles 
between  the  San  Francisco  Bay  area  and 
the  Sacramento  Valley  (Figure  1-2).  Napa 
County  and  northeastern  Solano  County  are 
characterized  by  the  mountainous  terrain 
and  narrow  valleys  of  the  California 


inner  Coastal  Range.  The  south  and 
southeastern  port  ions  of  Solano  County 
consist  of  gently  rolling  hills  which 
grade  into  the  flat  landscape  of  the 
Central  Valiev.  The  Sacramento  River 
forms  the  eastern  boundary  of  the  two 
countv  area,  with  the  Suisun  Marsh  and 
San  Pablo  Bay  to  the  south  and  southwest, 
Sonoma  County  to  the  west,  and  Lake  and 
Yolo  Counties  to  the  north. 

1.4.2  The  population  of  Solano  County, 
appr ox imat el v  23d, 000,  is  distributed 
among  seven  cities  and  s  ttered  rural 
locations.  >7/  An  estimated  95,000 
persons  current lv  reside  in  Napa  County, 
where  a  large  number  of  these  individuals 
work  outside  their  counties  of  residence, 
commut  ing  to  work  in  places  as  far  as  San 
Francisco  and  Sacramento.  / 8 /  The  major¬ 
ity  of  the  population  in  both  counties 
resides  in  the  incorporated  cities  where 
industrv  is  also  concent  rated ,  while  the 
sparselv  populated  unincorporated  regions 
include  agriculture  and  open  space. 

1.4.3  Napa  and  Solano  Counties  have  the 
mild  Mediterranean  climate  characteristic 
of  central  California.  A  warm,  dry 
season  typical lv  extends  from  May  through 
October  while  a  cool,  wet  season  usually 
occurs  from  November  to  April.  Periods 
of  relatively  high  daytime  temperatures 
frequently  occur  in  the  summer,  particu¬ 
larly  in  Solano  County,  but  nights  are 
generally  cool.  Total  annual  precipita¬ 
tion  varies  considerably  with  the  eastern 
portions  of  Solano  County  receiving  as 
little  as  17  inches  of  rainfall  each 
vear,  while  higher  elevation  locations  in 
eastern  Napa  Countv  receive  up  to  40 
inches .  / 9 / 

1.5  PROBLEM  DEFINITION 

1.5.1  The  env  ironmental  evaluation  of 
the  proposed  action  to  construct  and 
operate  the  North  Bay  Aqueduct  requires 
that  two  distinct  levels  of  alternatives 
be  analyzed.  Alternative  water  supply 
sources  for  Napa  and  Solano  Counties 
(e.g.,  water  conservation,  waste  water 


reclamation,  other  surface  and  ground 
water  supplies)  must  first  be 
investigated  to  assess  their  relative 
feasibility  and  likelihood  of  providing 
either  a  complete  or  partial  substitute 
to  the  Delta  water  supply  that  would  be 
conveved  by  the  North  Bav  Aqueduct . 
Section  3.0  in  this  report  addresses 
alternative  water  supply  sources  both 
individually  and  as  a  composite  using 
existing  information  and  quantitative 
data  where  they  are  available  and 
appropriate  to  support  findings. 

1.5.2  The  second  level  of  the  evalua¬ 
tion  focuses  on  various  possible  align¬ 
ments  of  the  proposed  aqueduct  itself. 

In  this  report  seven  alternative  align¬ 
ments,  which  include  three  possible 
intake  points,  are  investigated  to 
assess  and  compare  their  primary 
(direct)  environmental  effects  in  Solano 
County . 

1.5.3  Areas  of  special  concern  in  the 
analysis  of  alternative  aqueduct  routes 
were  identified  in  a  preliminary  assess¬ 
ment  of  the  project.  They  include: 
cultural  resources,  particularly  the 
presence  of  archaeological  sites  near 
historic  waterways;  endangered  plant  and 
animal  species  and  unusual  plant  associ¬ 
ations;  vernal  pools,  a  distinctive 
natural  feature  of  eastern  Solano 
County;  Suisun  Marsh,  with  respect  to 
direct  encroachment  into  the  Marsh  and 
for  the  possible  cumulative  effect  of 
diverting  additional  Delta  water  on  the 
quantity  of  Delta  outflow,  with  resul¬ 
tant  salt  water  intrusion  into  the 
Marsh;  farmland  encroachment;  and  eco¬ 
nomic  implications,  particularly  costs 
to  water  users. 

1.5.4  The  relationship  between  water 
supply  and  population  growth  is  an  issue 
which  has  evoked  considerable  contro¬ 
versy  in  several  other  Bay  area  coun¬ 
ties.  In  conjunction  with  i''e  analysis 
of  alternative  sources  of  supply,  the 
report  evaluates  this  relationship 
between  new  supply  and  population  growth 
in  both  Solano  and  Napa  Counties  and  the 
secondary  effects  of  growth  that  might 


be  attributed  to  supplemental  water 
supply. 

1.6  PURPOSE  AND  NEED  OF  EIR/ES 

1.6.1  State  and  Federal  law  requires 
that  environmental  concerns  be  given 
major  consideration  in  the  review  and 
analysis  of  proposed  public  projects  and 
actions.  Specifically,  the  environmental 
review  process  requires  that  all  govern¬ 
ment  agencies  which  have  jurisdiction 
over  all  or  a  portion  of  a  proposed  proj¬ 


ect  fully  consider  the  environmental 
implications  of  the  proposed  action  prior 
to  the  issuance  of  any  necessary  permits. 
Agencies  with  jurisdiction  over  a  project 
fall  into  two  general  categories:  those 
which  have  actual  permit  authority,  and 
those  which  can  review  and  make 
recommendations  only  (see  Section  2.0). 
The  Environmental  Quality  Act  (CEQA)  of 
1970  (as  amended)  and  the  National 
Environmental  Policy  Act  (NEPA)  of  1969 
(as  amended)  are  the  two  principal  pieces 
of  legislation  establishing  the 
environmental  review  process  for  the 
proposed  North  Bay  Aqueduct  project. 
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2.0 


PLANNING  AND  REGULATORY  CONTEXT 


This  chapter  briefly  discusses  the  agen¬ 
cies  having  some  authority  or  responsi¬ 
bility  in  regard  to  the  proposed  Phase  II 
facilities  of  the  North  Bay  Aqueduct. 

2.1  FEDERAL 


2.1.1  U.  S.  Corps  of  Engineers  / 1 / 

2.  1.1.1  A  Corps  of  Engineers  (COE)  per¬ 
mit  is  required  for  the  subject  activity 
pursuant  to  the  provisions  of  Section  10 
of  the  River  and  Harbor  Act  of  1899  (33 
U.S.C.  403),  and  Section  404  of  the  Clean 
Water  Act  (CWA)(33  U.S.C.  1344).  Section 
10  pertains  to  the  construction  of  any 
structure  in  or  over  any  navigable  water 
of  the  United  States,  the  excavation  from 
or  depositing  of  material  in  such  waters, 
the  accomnl ishment  of  any  other  work 
affecting  the  course  location,  condition, 
or  capacity  of  such  waters.  Section  404 
of  the  CWA  pertains  to  the  discharge  of 
dredged  or  fill  material  into  the  waters 
of  the  United  States  at  specified  dis¬ 
posal  sites. 

2. 1.1.2  The  procedures  for  issuing  such 
permits  are  governed  by  Corps  of 
Engineers  regulations  (33  CFR  320  e_t 
seq.)  and  by  directives  requiring 
consultation  with  the  U.  S.  Fish  and 
Wildlife  Service,  the  National  Marine 
Fisheries  Service,  the  Environmental 
Protection  Agency,  the  California 
Department  of  Fish  and  Game,  and  other 
appropriate  Federal  and  State  agencies. 
The  decision  whether  to  issue  a  permit 
for  the  North  Bay  Aqueduct  will  be  based 
on  an  evaluation  of  the  probable  impact 
of  the  proposed  project  and  its  intended 
use  on  the  public  interest.  The  National 
Environmental  Policy  Act  requires  that 
the  Corps  prepare  an  Environmental 


Impact  Statement  if  it  is  determined  that 
the  issuance  of  a  permit  would  have  a 
significant  effect  on  the  quality  of  the 
human  environment.  In  accordance  with 
Corps  of  Engineers  regulations,  the 
evaluation  by  Section  404  (b)(1)  of  the 
CWA  has  also  been  integrated  into  the 
text  of  this  EIR/ES. 


2.1.2  U.  S.  Fish  and  Wildlife  Service 
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2. 1.2.1  The  U.  S.  Fish  and  Wildlife 
Service  (USFWS),  a  division  of  the 
Department  of  the  Interior,  is  respon¬ 
sible  for  protecting,  preserving,  and 
enhancing  fish  and  wildlife  resources  as 
specified  in  the  Fish  and  Wildlife 
Coordination  Act  of  1956.  Major  con¬ 
cerns  of  this  agency  for  the  North  Bay 
Aqueduct  include  endangered  species, 
associated  primarily  with  the  Jepson 
Prairie  vernal  pools;  migratory  birds; 
and  anadromous  fish  in  the  intake 
sloughs.  USFWS  acts  in  an  advisory 
role,  reviewing  permit  applications 
received  by  the  U.  S.  Army  of  Engineers 
(COE).  USFWS  provides  comments  and 
recommendations  to  COE  regarding  impacts 
of  proposed  projects  on  fish  and  wild¬ 
life  resources  and  measures  considered 
necessary  to  prevent  and  mitigate 
project-related  losses  of  fish  and  wild¬ 
life  resources. 

The  Endangered  Species  Act  of  1973,  as 
amended,  is  also  administered  by  USFWS. 
The  Act  requires  the  Corps  of  Engineers, 
in  consultation  with  the  USFWS,  to 
insure  that  proposed  projects  are  not 
likely  to  jeopardize  the  continued 
existence  of  any  endangered  or  threat¬ 
ened  species  or  result  in  the  destruc¬ 
tion  of  adverse  modification  of  critical 
habitat  for  such  species,  unless  an 
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exemption  of  the  project  has  been  granted 
by  the  Endangered  Species  Consnittee 
established  by  the  Act. 

2.1.1  National  Marine  Fisheries  Service 

7T7 

l.i  The  National  Marine  Fisheries 
Service  (NMFS),  within  the  U.  S. 
Department  of  Commerce,  is  primarily 
concerned  with  the  preservation  and 
management  of  marine,  estuarine,  and 
anadromous  fish,  as  specified  by  the  Fish 
and  Wildlife  Coordination  Act.  NMFS 
functions  in  an  advisory  role  (similar  to 
the  USFWS),  reviewing  and  commenting  on 
permit  applications  submitted  to  the 
Army  Corps  of  Engineers.  Regarding 
the  North  Bay  Aqueduct  project,  NMFS  has 
expressed  particular  concern  over  the 
cumulative  impacts  of  water  diversions 
from  the  Delta  on  the  biota  of  the  Delta, 
Suisun  Marsh,  San  Francisco  Bay,  and  the 
continental  shelf. 


required.  If  the  aqueduct  passed  through 
a  government -owned  easement,  then  a  con¬ 
sent  agreement  would  be  required.  The 
only  current  restriction  on  siting  of  the 
North  Bay  Aqueduct  on  Air  Force  Base 
property  requires  that  any  aqueduct 
facilities  crossing  the  Air  Force  Base 
would  have  to  be  placed  underground. 

2. 1.5. 2  The  Air  Force  base  has  estab¬ 
lished  a  restricted  zone  around  its 
runways  which  governs  the  height  of 
buildings  and  other  structures.  The 
restrictions  prohibit  any  above-ground 
structures  for  a  50-foot  parallel  and 
1,000-foot  perpendicular  distance  from 
the  end  of  the  runways.  Beyond  this 
area  the  height  of  above-ground  struc¬ 
tures  can  increase  at  the  rate  of  one 
foot  per  50-feet  parallel  and  one  foot 
per  7  feet  perpendicular  to  the  end  of 
the  runway. 

2.1.6  Department  of  Energy  /6/ 


2. 1.6.1  The  U.  S.  Department  of  Energy 
will  require  a  permit  for  crossing  over- 
2.1.4  11,  S.  Environmental  Protection  head  electrical  transmission  lines 

Agency  /4 /  located  in  the  eastern  portion  of  the 

project  site. 


2. 1.4.  I  The  0 .  S.  Environmental  Protec¬ 
tion  Agency  (EPA)  is  the  agency  respon¬ 
sible  for  establishing  the  guidelines 
that  must  be  met  by  Corps  of  Engineers 
permits  under  Section  404.  EPA  concerns 
are  focused  on  the  protection  of  water 
quality,  wetlands,  fisheries,  and  wild¬ 
life  habitat.  They  are  also  interested 
in  the  investigation  of  alternative  water 
supply  sources  in  Napa  and  Solano 
Count ies . 

2.1.5  U,  S.  Air  force  (Travis  Air 
Force  Base)  /57 

2. 1.5.1  If  any  part  of  the  North  Bay 
Aqueduct  were  to  be  located  on  Air  Force 
Base  property,  an  easement  would  be 


2 . 2  STATE 


2.2.1  Department  of  Water  Resources 

2.2. 1.1  The  Department  of  Water 
Resources  (DWR  is  proposing  the  con¬ 
struction  of  the  Phase  II  facilities  of 
the  North  Bay  Aqueduct  to  fulfill  exist¬ 
ing  water  supply  agreements  with  Solano 
and  Napa  Counties.  The  Department  is 
coordinating  the  environmental  review 
process  and  obtaining  all  necessary  per¬ 
mits.  DWR  is  acting  as  a  lead  agency 
and  is  responsible  for  making  sure  that 
all  applicable  provisions  of  the 
California  Environmental  Quality  Act  are 
met . 


2.2.2  San  Francisco  Bay  Conservation 
and  Development  Commission  111 

2. 2. 2.1  A  Bay  Conservation  and  Develop¬ 
ment  Commission  (BCDC)  permit  would  be 
required  for  any  North  Bay  Aqueduct 
alignment  falling  within  the  primary 
management  zone  of  the  Suisun  Marsh. 

BCDC  has  requested  the  U.  S.  Army  Corps 
of  Engineers  to  hold  its  permit  in  abey¬ 
ance  until  a  BCDC  permit  is  issued.  The 
Commission  would  allow  a  buried  pipeline 
to  cross  the  primary  management  zone  of 
the  marsh,  provided  that  complete  resto¬ 
ration  of  disturbed  areas  occurs,  unless 
a  feasible  alternative  routing  is  avail¬ 
able.  BCDC  has  delegated  its  authority 
in  the  secondary  management  zone  of 
Suisun  Marsh  to  Solano  County  and  would 
have  direct  involvement  only  upon  appeal. 
BCDC  is  concerned  with  losses  in  wildlife 
habitat,  effects  on  endangered  species, 
cutting  the  marsh  off  from  upland  areas, 
and  interfering  with  terrestrial  migra¬ 
tions  of  wildlife  during  the  construction 
phase . 

2.2.3  California  Department  of  Fish 
and  Game  /8/ 

2. 2. 3.1  The  California  Department  of 
Fish  and  Game  (DFG)  has  responsibility 
for  protecting  and  managing  fish  and 
wildlife  species.  Since  all  of  the  pro¬ 
posed  alignments  of  the  North  Bay  Aque¬ 
duct  would  cross  several  streams,  DFG 
permits  would  have  to  be  acquired  under 
the  stream  alteration  agreement  of  the 
Fish  and  Game  Code.  In  addition  State 
law  mandates  that  new  water  diversion 
must  have  a  screened  intake  point, 
requiring  a  DFG  permit. 

2.2.4  California  Health  Services  / 9/ 


2.2.4. 1  The  California  Health  Services 
agency  has  jurisdiction  which  includes 
all  domestic  water  utilities.  Therefore, 
the  North  Bay  Aqueduct  project  would  be 
subject  to  its  rules  and  regulations. 
Although  no  permits  are  required  by 


Health  Services,  they  would  be  respon¬ 
sible  for  setting  standards  for  treat¬ 
ment  of  the  water.  Their  primary 
concern  with  the  North  Bay  Aqueduct 
project  is  that  the  City  of  Vallejo 
receives  an  improved  water  source. 

2.2.5  State  Parks  and  Recreation  /I 0 / 

2.2.5. 1  The  State  Parks  and  Recreation 
Department  does  not  have  any  permit  or 
regulatory  authority  over  the  North  Bay 
Aqueduct  project;  however,  it  has  noti¬ 
fied  DWR  that  part  of  the  Jepson  Prairie 
that  would  be  crossed  by  some  of  the 
alternative  aqueduct  alignments  is 
included  in  its  future  acquisition 
program. 

2. 2. 5. 2  The  Department  has  indicated  a 
preference  for  the  Route  1  alignment 
which  would  completely  avoid  the  Jepson 
Prairie.  It  has  further  stipulated  that 
mitigation  land  purchases  of  up  to  3,000 
acres  of  the  Jepson  Prairie  (the  maximum 
required  if  Route  2  or  2A  were  selected) 
would  be  requested  to  offset  potential 
impacts  to  the  sensitive  region.  If 
Route  4,  5  or  6  is  selected,  the  Parks 
and  Recreation  Department  has  suggested 
that  geology  test  borings  be  drilled 
along  Creed  Road  prior  to  construction 
to  determine  the  possible  effects  of 
aqueduct  construction  on  ground  water 
movement . 

2.2.6  State  Water  Resources  Control 
Board  / 1 1 / 


2. 2. 6.1  State  Water  Resources  Control 
Board  (SWRCB)  permits  for  appropr iat ive 
water  rights  were  obtained  by  Department 
of  Water  Resources  in  1967  for  the 
entire  North  Bay  Aqueduct  project; 
however,  not  all  of  the  terms  and 
conditions  of  the  permit  have  been 

f ina 1 ized . 

2. 2. 6. 2  SWRCB  is  primarily  concerned 
with  possible  conflicts  in  Cache  Slough 
if  Vacaville  continues  to  discharge 
waste  water  into  a  tributary  creek  and 
North  Bay  Aqueduct  selects  an  intake 


-  ^ 


point  downstream.  It  has  indicated 
support  of  a  North  Bay  Aqueduct  alterna¬ 
tive  that  intakes  on  Cache  Slouch,  since 
Vallejo  currently  has  an  intake  there. 

2.2.7  Regional  Water  Quality  Control 
Board  / 1 2 / 


2.2.7.  1  Although  a  discharge  permit 
would  not  be  required  for  the  North  Bay 
Aqueduct  project,  the  Central  Valley 
Regional  Water  Quality  Control  Board  will 
review  the  Draft  EIR/FS  through  the  State 
Clearinghouse  and  comment  on  the  possible 
impact  of  other  projects  and  their  alter¬ 
natives  on  the  North  Bay  Aqueduct  and  on 
the  impact  the  North  Bay  Aqueduct  might 
have  on  other  projects  in  the  area.  The 
Regional  Board's  principal  concern  is  the 
possible  conflict  between  the  Citv  of 
Vacaville,  which  discharges  waste  water 
into  Alamo  Creek  (a  tributary  of  Cache 
Slough),  and  the  placement  of  the  North 
Bav  Aqueduct  intake  downstream. 

2.2.8  California  Depar tment  of 
T r anspor tat  ion  / 13/ 

2.2.8. 1  The  California  Department  of 
Transportation  (CALTRANS)  has  respon- 
sibilitv  for  the  design,  construction  and 
maintenance  of  the  State  highway  system. 
District  10  is  responsible  for  the  State 
highway  system  in  Solano  County  and  is 
therefore  interested  in  the  portions  of 
State  Highway  12,  Interstate  80,  and 
Interstate  PHD  that  may  be  uttei  ted  bv 
the  North  Bav  Aqueduct  project.  Kor 
crossing  an  Interstate  of  State  highway, 
an  encroachment  permit  would  be  neces¬ 
sary,  setting  torth  the  requirements  of 
the  lacilitv  within  the  highway  right 
o t  wav. 


2.2.R  The  Reclamation  Board  l\kl 


has  jurisdiction  with  respect  tc  levee 
maintenance  on  Cache  and  Lindsey  Sloughs. 
A  permit  to  alter  existing  h-v.-.s  >n 
these  sloughs  would  be  required  tor  the 
construction  of  the  North  Bav  Aqueduct  . 

2.2.10  State  Lands  Commission  /IS/ 


2.2.10.1  For  the  North  Bav  Aqueduct, 

DWR  must  submit  to  the  State  Lands 
Commission  (SLC)  a  "Notice  of  Proposed 
Use  of  State  Lands".  The  SLC  will 
review  DWR's  notices  and  advise  DWR  of 
any  known,  existing,  or  proposed  facili¬ 
ties  which  may  be  in  conflict  with  DWR's 
planned  use.  SLC  will  also  recommend  to 
DWR  any  restrictions  or  limitations  on 
DWR's  use  of  the  State  lanls  whivh  it 
deems  necessary  for  the  health  and 
safety  of  the  public  trust  or  preserva¬ 
tion  of  natural  resource  values  and  pro¬ 
tection  of  the  environment. 

2 . 3  LtXIAL 

2.3.1  Although  State  activities  •oip.-r- 
sede  local  agency  jurisdictions,  exempt¬ 
ing  them  from  obtaining  regular',  v 
required  permits,  State  ugen.  ies  genei - 
ally  attempt  to  complv  with  local  regu¬ 
lations  as  much  as  possible.  Ihe  louil 
agencies  whose  jurisdictions  would  he 
affected  bv  construct  ion  and  operation 
of  the  North  Bav  Aqueduct  me  I  ude  t  In- 
Planning,  Public  Health  and  Public.  Vorks 
Departments  of  Solano  Count v,  Napa 
County,  City  of  Fairfield,  i  itv  of 
Vacaville,  Suisun  Citv,  citv  of  Benicia, 
City  of  Vallejo,  Citv  of  Napa,  as  well 

as  various  special  districts  te.g.,  Napa 
and  Solano  County  Flood  Conti  >1  and 
Water  Conservation  Districts.  Solan ■< 
Countv  Mosquito  Abatement  ,  Solano  Irri¬ 
gation  District).  In  t he  event  that  a 
proposed  alignment  crossed  through  a 
secondary  management  zone  >f  Suisun 
Marsh,  the  Solano  Count v  Board  >t  Super¬ 
visors  would  have  to  grant  rp  nr  oval  . 


2.2.R.1  The  Reclamation  Board,  a  divi¬ 
sion  of  the  State  Resources  Agency, 


REFERENCES  CITED: 


III  Personal  conmiunicat ion.  Lewis,  Barney.  U.  S.  Corps  of  Engineers. 

/ 2 /  Personal  communicat ion .  Michny,  Frank.  U.  S.  Fish  and  Wildlife  Service. 

/ 3/  Personal  communication.  Yocum,  Tom.  National  Marine  Fisheries  Service. 

/ 4 /  Personal  communication.  Yunker,  Eric.  Environmental  Protection  Agency. 

/ 5 /  Personal  communication.  Ronaldue,  John.  Travis  AFB. 

/ 6/  Letter  from  Anderson,  John  D.  U.  S.  Department  of  Energy.  Assistant  Area 
Manager  for  Engineering,  to  Madrone  Associates.  April  17,  1980. 

Ill  Personal  communication.  Batha,  Bob.  San  Francisco  Bay  Conservation  and 
Development  Commission. 

/ 8/  Personal  communication.  Rollins,  Glen.  California  Department  of  Fish  and 
Game . 

/ 9/  Personal  communication.  McMillan,  Mr.  California  Health  Services. 

/ 10/  Personal  communication.  Meyer,  Frederick.  State  Parks  and  Recreation  and 
memo  from  Dick  Kretsinger  and  Wayne  MacRostie  to  Ed  Whisman,  Department  of 
Water  Resources,  March  U,  1980. 

/ l 1 /  Personal  communication.  Johns,  Jerry;  Halpt,  Jim;  Mever,  Harry.  State 
Water  Resources  Control  Board. 

/ 1 2 /  Personal  communication.  Vaughn,  Greg.  Regional  Water  Quality  Control 
Board . 

/ 1 3 /  Personal  communication.  Carol,  Ray;  Smith,  R.  B.  California  Department 
of  Transportation,  District  10. 


/ 14 /  Personal  communication.  Allen,  Ted.  The  Reclamation  Board. 
/ 1 5 /  Personal  communication.  Reese,  Mr.  State  Lands  Commission. 


I 


3.0  WATER  NEEDS  AND  ALTERNATIVES 


3.0.1  This  chapter  examines  the  broad 
range  of  reasonable  water  supply  alterna¬ 
tives  (including  the  North  Bay  Aqueduct 
Delta  water  supply  alternative)  which 
could  meet  the  future  supplemental  water 
needs  of  Solano  and  Napa  Counties.  The 
principal  components  of  each  water  supply 
alternative  are  described  along  with  each 
alternative's  general  environmental, 
technical,  and  economic  considerations 
and  implications.  Table  3-1  presents  a 
summary  evaluation  of  water  supply  alter¬ 
natives.  Also  discussed  are  a  mixed  pro¬ 
gram  of  water  supply  alternatives  and  the 
"No  Project"  alternative. 

3.0.2  Section  3.1  compares  existing  and 
future  water  supply  sources  with  pro¬ 
jected  water  demand  in  Solano  and  Napa 
Count ies  over  the  next  20  years .  Sect  ion 

3.2  provides  a  description  and  evaluation 
of  various  water  supply  alternatives 
having  the  potential  to  satisfy  future 
water  demands.  Section  3.3  presents  a 
discussion  of  the  "No  Project"  alterna¬ 
tive,  as  required  by  both  State  and 
Federal  environmental  regulations.  Sec¬ 
tion  3.4  gives  the  selection  of  a  pre¬ 
ferred  alternative. 

3.0.3.  U.  S.  Army  Corps  of  Engineers' 
regulations  require  that  all  alterna¬ 
tives  considered  in  an  environmental 
report  be  identified  under  four  possible 
categories.  The  categories  are:  1) 
within  the  capability  of  the  applicant 
(DWR)  and  within  the  jurisdiction  of  the 
Corps;  2)  within  the  capability  of  the 
applicant  but  outside  the  jurisdiction 
of  the  Corps;  3)  reasonably  foreseeable, 
beyond  the  capability  of  the  applicant 
but  within  the  jurisdiction  of  the 
Corps,  and  4)  reasonably  foreseeable, 
and  both  beyond  the  capability  of  the 


applicant  and  outside  the  jurisdiction 
of  the  Corps.  These  categories  of 
alternatives  are  indicated  by  the 
number  in  parentheses  following  each 
alternative  title  in  this  chapter. 

3.1  SUPPLEMENTAL  WATER  NEEDS* 


Municipal  and  industrial  demand  for 
water  is  expected  to  exceed  supply  in 
both  Solano  and  Napa  Counties  before 
1990,  as  Table  3-2  indicates.  By  2000, 
shortages  could  be  considerably  more 
severe.  The  imbalance  between  demand 
and  supply  could  be  corrected  by  mea¬ 
sures  to  increase  supply  or  reduce 
demand.  Several  such  measures  are  out¬ 
lined  in  the  remainder  of  this  chapter. 

3.2  WATER  SUPPLY  ALTERNATIVES 


3.2.1  DELTA  WATER  SUPPLY  ALTERNATIVES 


3.2. 1.1  North  Bay  Aqueduct  (Proposed 
Project)  (1) 

3.2. 1.1.1  A  Delta  water  supply  alterna¬ 
tive  involves  the  construction  of  an 
overland  transport  system  using 
Sacramento-San  Joaquin  Delta  (State 
Water  Project)  waters  as  the  basic 
source  of  supply.  This  alternative  is 
exemplified  by  the  proposed  North  Bay 
Aqueduct  project  (see  Chapter  4). 

3. 2. 1.1. 2  The  environmental,  cost  and 
technical  implications  of  the  North  Bay 


♦The  demand  forecasts  in  this  chapter  are  based  partly  on  Department  of  Finance 
E-150  series  population  projections.  Both  higher  and  lower  projections  are 
available.  The  latest  projections  for  Solano  and  Napa  Counties,  which  take 
into  account  the  1980  Census,  total  somewhat  higher  than  the  E-150 's,  but  the 
difference  was  not  considered  significant  for  estimating  water  demand. 
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TABLE  3-2 

FUTURE  DEMAND  AND  SUPPLY 

FOR  MUNICIPAL  AND  INDUSTRIAL  WATER  IN  SOLANO  AND  NAPA  COUNTIES 


( 1 )  Demand—/ 
(ac-ft/yr) 

(2)  Supply—^ 
(ac-ft/yr) 

Supplemental  Water 
Requirement,  (l)-(2 
(ac-ft/yr) 

Solano  County: 

1990 

66,2  70 

55,940 

10,330 

2000 

77,350 

55,940 

21,410 

Napa  County: 

1990 

24,000 

18,240 

5,760 

2000 

28,200 

18,240 

9,960 

Total,  Both  Counties: 

1990 

90,2  70 

74,180 

16,090 

2000 

105,550 

74,180 

31,370 

^Source:  Department  of  Water  Resources,  "Water  Action  Plan  for  the 
Southwest  Sacramento  Valley  Service  Area,"  1980.  Per  capita  water  use 
at  "conservation"  rates.  For  underlying  assumptions,  see  Appendix  6. 

Figures  converted  from  cubic  dekametres  (dam3).  (ac-ft=  .8107  dam3). 

Aqueduct  Delta  Supply  alternative  are  up  to  a  50  percent  cut  in  entitlement 

examined  in  later  chapters.  General  deliveries  before  M&I  customers  receive 

environmental  concerns  include  possible  any  cut.  If  further  cuts  are  required, 

adverse  impacts  resulting  from  construe-  deliveries  to  all  contractors  are  reduced 

tion  activities  (particularly  in  in  equal  proportions, 

environmentally  sensitive  areas), 

encroachment  on  farmland,  and  possible  3.2. 1.1.3  The  water  supply  capability 

growth  inducement.  A  recent  study  con-  and  estimated  delivery  schedule  for  the 

eluded  that  the  present  State  Water  North  Bay  Aqueduct  are  found  in  Section 

Project  (SWP)  yield  would  be  insufficient  4.1.  At  maximum  capacity  the  project 
to  satisfy  all  its  contractual  commit-  would  deliver  42,000  acre-feet /year  of 

ments.  Therefore,  the  completion  of  the  Delta  water  to  Solano  County  (5,600 

Nortl  Bay  Aqueduct  would  increase  the  acre-feet/year  through  Vallejo's  exist- 

stress  on  the  State  Water  Project.  / 1 /  ing  system)  and  25,000  acre-feet /year  to 

In  the  event  of  a  water  shortage,  the  Napa  County.  Since  Napa  County  is 

SWP's  agricultural  customers  may  receive  currently  receiving  an  interim  supply  of 
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7,500  acre-feet/vear  from  Lake  Berryessa, 
the  North  Bay  aqueduct  project  would 
actually  provide  Napa  County  17,500 
acre-feet/vear  of  additional  water  over 
existing  supply,  at  maximum  delivery. 

3. 2.  1.2  Enlarged  North  Bay  Aqueduct 
Project  (l) 

3.2. 1.2. 1  A  variation  on  the  North  Bay 
Aqueduct  project  would  be  an  enlarged 
North  Bay  Aqueduct  concept.  This  alter¬ 
native  would  provide  a  combined  convey¬ 
ance  system  with  sufficient  capacity  to 
convey  Delta  water  supplies  for  both  the 
contracted  Napa  and  Solano  County  amounts 
as  well  as  additional  capacity  to  provide 
water  for  salinity  control  in  Suisun 
Marsh.  The  concept  more  specifically 
involves  combining  the  550  cfs  capacity 
of  the  proposed  Denverton  Channel  (a 
diversion  which  would  convey  Delta  water 
from  Lindsey  Slough  to  Denverton  Creek,  a 
tributary  to  Montezuma  Slough)  and  the 
projected  115  ''fs  capacity  of  the  North 
Bay  Aqueduct  into  a  single  conveyance 
system  as  far  as  the  terminus  of  the 
Denverton  Channel.  / 2 /  The  combined 
facilities  would  eliminate  the  need  for  a 
pump  lift  and  reduce  right  of  way 
requirements  as  well  as  construction  and 
operat  ion  costs . 

3.2. 1.2.2  This  alternative  would  not 
increase  delivery  of  North  Bay  Aqueduct 
water  to  Napa  and  Solano  County  water 
contractors  but  would  combine  domestic 
and  agricultural  water  supply  with  water 
supply  for  water  quality  control  in 
Suisun  Marsh.  Thus,  it  would  have  the 
same  effect  on  the  future  M&I  water 
supply-demand  balance  as  the  currently 
proposed  North  Bay  Aqueduct  project. 
Development  of  this  alternative  is  still 
under  study  and  will  depend  both  on  a 
proven  need  for  additional  water  quality 
control  in  Suisun  Marsh  as  well  as  on 
final  determination  of  an  alignment  for 
the  North  Bay  Aqueduct. 


3.2.2  OTHER  SUPPLY  SOURCES:  SURFACE 
AND  GROUND  WATER 


3.2.2. 1  Other  than  the  Delta  supply 
concept  exemplified  by  the  North  Bay 
Aqueduct,  sources  of  supplemental  water 
supply  for  Napa  and  Solano  Counties 
include  ground  water,  Lake  Berryessa, 
Suisun  Slough  (with  desalination),  and 
the  West  Sacramento  Valley  Canal. 

3. 2. 2. 2  Ground  Water  Supply  Development 
(2)* 


3. 2. 2. 2.1  Solano  County.  Solano  County 
has  two  major  hydrogeologicallv 
separated  ground  water  reservoirs  —  the 
Suisun-Fair f ield  Valley  and  the  Putah 
Plain  aquifers.  Current  safe  ground 
water  supply  estimates  in  the  County 
range  from  106,000  to  159,700  acre-feet/ 
year.  / 5 , 6 /  On  the  basis  of  ground  water 
pumpage  records  for  1963-1975,  approxi¬ 
mately  143,700  acre-feet  of  ground  water 
are  used  in  an  average  year.  This  indi¬ 
cates  that,  at  best,  only  about  16,000 
acre-feet  per  year  is  presently  available 
for  use.  The  safe  ground  water  supply 
could  be  expected  to  increase  beyond  the 
year  2000  due  to  the  growth  of  agricul¬ 
tural,  municipal,  and  industrial  use, 
with  a  corresponding  increase  in  ground 
water  recharge. 

3. 2. 2. 2. 2  In  Solano  County,  ground 
water  supplies  are  primarily  used  for 
agricultural  irrigation,  although  some 
local  municipalities  (e.g.,  Vacaville, 
Dixon,  and  Rio  Vista  also  rely  on  ground 
water  for  domestic  supply).  Ground 
water  is  used  primarily  during  the 
summer  months  when  water  demand  is  high 
and  surface  supplies  (i.e.,  Solano 
Project)  are  reduced.  As  demand  for 
ground  water  increases,  conflicts 
between  peak  domestic  (M&I)  use  and 
agricultural  requirements  will  become 
more  apparent . 


♦This  al ternat ive  could  be  developed  by  DWR  and/or  local  agencies. 
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3. 2. 2. 2. 3  A  major  constraint  to  the  use 
of  ground  water  supplies  for  M&I  use  is 
the  variable  quality  of  ground  water  in 
the  Suisun-Fa  i  r f ie Id  area,  where  most 
water  demand  would  occur.  Ground  water 
salinity  levels  in  the  Suisun-Fairf ield 
area  typical Iv  range  from  300  to 

6,000  mg/1  Total  Dissolved  Solids  (TDS), 
with  average  values  generaly  exceeding 
M00  mg/1  TDS.  HI  Put  ah  Plain  ground 
water  is  of  somewhat  better  quality,  with 
average  TDS  levels  generally  under 
600  mg/1.  However,  the  Putah  Plain  aqui¬ 
fer  is  distant  from  M&I  water  demand 
centers  in  central  and  southern  Solano 
County,  so  water  transport  facilities 
would  have  to  be  incorporated  into  anv 
project  developing  ground  water  on  a 
major  scale.  Although  the  Putah  South 
Canal  apparently  has  the  capacity  to 
accommodate  additional  water  flows,  down¬ 
stream  water  quality  agreement  would 
prohibit  the  use  of  the  Canal  for 
transporting  ground  water. 

3. 2. 2. 2. 4  Consequently,  even  though  1977 
costs  for  pumping  ground  water  locally 
were  $13. 50/acre-foot  in  the  Putah  Plain 
area,  the  additional  costs  of  a  water 
transport  system  would  be  expected  to  be 
substantial,  reducing  the  overall  attrac¬ 
tiveness  of  ground  water  supplies  for  M&I 
use.  / 8 /  Although  ground  water  pumping 
costs  in  the  Suisun-Fairf  ield  area  are 
higher  ( S20/acre-foot  in  1977),  distribu¬ 
tion  costs  would  be  lower  than  in  the 
Putah  Plain  because  of  the  proximity  to 
the  Fairfield  population  center.  How¬ 
ever,  the  typically  poor  water  quality 
reduces  the  desirability  of  this  possible 
source  of  M&I  water. 

3. 2. 2. 2. 5  It  has  been  estimated  that  the 
use  of  ground  water  in  conjunction  with 
surface  supplies  (e.g.,  the  Solano  Proj¬ 
ect)  could  increase  average  ground  water 
yield  by  20,000  acre-feet/  year.  / 9/ 

This  would  be  achieved  by  drawing  more 
heavily  on  surface  supplies  in  the  wet 
months  and  switching  over  to  ground  water 
in  dry  months.  However,  the  costs  asso¬ 
ciated  with  the  required  system  to  dis¬ 
tribute  ground  water  to  the  same  area  as 
the  surface  water  could  be  so  high  as  to 


make  such  a  plan  economically  infeasible. 
/ 10/  In  addition,  ground  water  resources 
are  largely  under  the  control  of  private 
interests  and  enforcement  of  any  conjunc¬ 
tive  use  plan  would  be  difficult. 

3. 2. 2. 2. 6  Although  knowledge  of  Solano 
County's  ground  water  basins  is  incom¬ 
plete,  it  appears  from  current  informa¬ 
tion  that  a  maximum  of  16,000  acre-feet 
per  year  is  available  for  use.  However, 
most  of  this  additional  ground  water 
would  not  be  available  for  domestic  use 
because  of  water  quality  limitations, 
institutional  constraints,  and  collec- 

t ion  system  costs.  Even  though  future 
increases  in  importation  of  surface 
water  could  lead  to  increases  in  ground 
water  basin  recharge,  and  hence  the  safe 
water  supply  of  this  resource,  increased 
agricultural  efficiency  could  also 
reduce  basin  recharge. 

3. 2. 2. 2. 7  Napa  County.  In  Napa  County 
usable  ground  water  storage  capacity  is 
restricted  to  the  area  between  Napa  and 
St.  Helena,  with  an  estimated  range  in 
safe  yield  of  5,500-28,150  acre-feet  per 
year.  /II  ,  12 /  North  of  St.  Helena 
ground  water  quality  is  generally  poor. 
South  of  Napa  ground  water  is  fre¬ 
quently  degraded  by  brackish  water  from 
San  Francisco  Rav.  Safe  supply  is 
generally  restricted  to  low-yield  wells. 
Between  1966-75,  ground  water  pumpage , 
primarily  for  agricultural  irrigation, 
was  estimated  at  10,000  acre-feet 
annually,  resulting  in  a  net  overdraft 
of  91  acre-feet  a  year.  Computed  cost 
of  ground  water  pumping  for  irrigation 
in  Napa  Valley  in  1976  was  S38 / ac re- f oot 
without  sprinkler  systems.  / 1 3 / 

3. 2. 2. 2. 8  As  in  Solano  County,  know¬ 
ledge  of  Napa  County  ground  water  con¬ 
ditions  is  incomplete.  The  increase  in 
total  water  demand  for  Napa  County  is 
projected  at  onlv  about  4,600  acre-feet 
by  the  year  2000.  An  11,000  acre-foot 
increase  in  M&I  demand  is  projected  to 
offset  declining  agricultural  demand. 
Thus,  even  a  small  increment  of  ground 
water  supplv  development  has  the  poten¬ 
tial  for  satisfying  a  significant  portion 
of  any  supplemental  water  needed.  Most 
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of  the  additional  demand  would  be  for  M&I 
use,  however,  so  water  quality  as  well  as 
quantity  considerations  could  be  crucial 
to  determining  the  role  of  ground  water 
surplies  in  meeting  future  M&I  water 
demand.  In  addition,  the  expense  for  a 
system  to  widely  collect  and  distribute  a 
relatively  small  amount  of  ground  water 
for  M&I  use  would  be  considerable. 
Consequently,  ground  water  supplies  in 
Napa  County  are  expected  to  continue  to 
be  used  as  a  supplemental  local  source, 
principally  for  agricultural  use  rather 
than  M&I  use. 


3. 2. 2. 3  Solano  Project  Reanalysis  (4) 

3. 2. 2. 3.1  The  Federal  Solano  Project, 
built  in  the  1950s,  includes  Monticello 
Dam,  Lake  Berryessa,  Putah  South  Canal, 
and  other  related  facilities.  The  U.  S. 
Water  and  Power  Resources  Service  (for¬ 
merly  U.  S.  Bureau  of  Reclamation)  sup¬ 
plies  water  to  Solano  County  through  the 
Solano  County  Flood  Control  and  Water 
Conservation  District,  which  sells  the 
water  to  member  agencies  such  as  the 
cities  of  Fairfield,  Vacaville,  and 
Vallejo,  and  agricultural  water  users 
such  as  the  Solano  Irrigation  District. 

At  present,  minimum  contract  entitlements 
are  14,200  acre-feet/year  for  municipal 
water  use  and  161,200  acre-feet /year  for 
agricultural  use.  / 14 /  However,  in  the 
water  year  ending  on  February  29,  1980, 
municipal  water  use  in  the  County  was 
28,536  acre-feet  while  agricultural  use 
was  167,462  acre-feet. 

3. 2. 2. 3. 2  A  recent  study  has  concluded 
that  the  present  operation  of  the  Solano 
Project  could  be  modified  to  increase  the 
average  annual  water  supply.  / 1 5 /  This 
could  be  done  by  increasing  the  firm 
project  yield,  at  the  risk  of  slightly 
greater  chance  that  the  yield  could  not 
be  fully  met  during  a  dry  period.  For 
example,  the  present  firm  yield  of  the 
Solano  Project  to  the  Putah  South  Canal 
service  area  of  201,000  acre-feet 


carries  with  it  93  percent  certainty 
that  this  yield  can  be  met  throughout 
the  next  70  years.  If  the  yield  were 
increased  to  214,000  acre-feet,  the 
certainty  of  meeting  this  yield  with  no 
deficiencies  in  the  next  70  years  is 
about  86  percent.  In  other  words, 
increasing  the  annual  yield  during 
normal  periods  increases  the  chance  of 
minor  cutbacks  in  dry  periods.  However, 
a  major  difficulty  with  the  assumption 
of  a  reanalysis  is  that  in  the  1980 
water  year  Solano  Countv  Flood  Control 
and  Water  Conservation  District 
scheduled  and  received  advance  payment 
from  its  member  agencies  for  the 
delivery  of  216,367  acre-feet.  / 16 / 

3. 2. 2. 3. 3  The  final  outcome  of  the 
Solano  Project  reanalysis  is  uncertain 
at  this  time.  Review  of  the  reanalysis 
concept  is  currently  in  process  bv  the 
Water  and  Power  Resources  Service. 

3. 2. 2. 4  Desalination  of  Suisun  Slough 
Water  (1)* 


3. 2. 2. 4.1  Desalination  (desalting)  of 
Suisun  Slough  water  is  another  potential 
source  of  supplemental  water  supply  for 
the  project  area.  Suisun  Slough  is  close 
to  the  areas  of  water  need  in  central 
Solano  County,  and  the  brackish  water  it 
contains  may  be  suitable  for  desalting  to 
provide  municipal  and  industrial  water 
supply.  Other  than  a  brackish  water 
source,  the  principal  requirements  for 
desalting  are  a  source  of  electrical 
power  and  a  way  to  dispose  of  waste 
brine . 

3. 2. 2. 4. 2  DWR  is  now  in  the  process  of 
building  a  pilot  plant  to  desalt  brack¬ 
ish  agricultural  drainage  water  in  the 
San  Joaquin  Valley  by  reverse  osmosis. 

The  total  concentration  of  mineral  con¬ 
stituents  in  the  San  Joaquin  Valley 
agricultural  drainage  water  (5,000  to 
10,000  ppm  TDS)  is  comparable  to  the 
concentration  in  Suisun  Slough,  but 
individual  constituents  varv.  The 


♦This  alternative  is  within  DWR's  capability  as  long  as 
repayment  of  the  facility. 


local  agencies  contract  for 


pilot  plant  will  have  capacity  to  produce 
one  million  gallons  a  day  of  desalted 
water.  Once  procedures  have  been  refined 
in  the  pilot  project,  DWR  plans  to  build 
1  commercial  scale  2 3-m i  1 1 ion-ga 1  Ions -a- 
day  plant  that  could  provide  an  increment 
to  SWP  vield.  / 1 7 /  Cost  of  the  product 
water  is  expected  to  be  about  $300/acre- 
foot  in  1981  dollars.  / 1 8 /  About  40 
percent  of  this  cost  would  be  for  elec¬ 
trical  power;  the  larger  plant  would 
require  an  estimated  80  million  kW'b  per 
vear,  which  is  equal  to  the  electrical 
power  needs  of  about  13,000  average 
California  residences. 

3. 2. 2. 4. 3  Waste  brine  from  a  desalting 
plant  on  Suisun  Slough  (approximately 

1  to  1-1/2  gallons  of  it  for  each  10  gal¬ 
lons  of  desalted  water  the  plan..  pro¬ 
duces)  might  be  disposed  of  hv  a  pipeline 
to  the  Carquinez  Strait  (about  16 
mi  les ) . 

3. 2. 2. 4. 4  Special  studies,  requiring 
several  years,  would  be  required  to 
evaluate  the  feasibility  of  desalting  as 
a  sourc"  of  significant  water  supply  to 
the  proposed  North  Bav  Aqueduct  service 
area.  High  costs  and  energy  requirements 
make  this  supply  unlikelv. 


3. 2. 2. 3  West  Sacramento  Valley 
Canal  13) 


acre- feet  a  vear.  To  meet  peak  demand, 
the  Tehama-Co 1 usa  Canal  would  have  to  be 
extended  3.2  miles  to  Oat  Creek,  where  a 
reservoir  would  be  constructed.  A  studv 
of  the  1976-77  drought  mav  result  in 
reduction  of  the  allocation.  / 2 0 /  An 
additional  vield  of  133,000  acre-feet 
could  be  available  with  the  construction 
of  an  off-stream  reservoir  near  Sites  to 
store  surplus  Sacramento  River 
f  1  ood  f 1 ows . 

3. 2. 2. 3. 2  The  West  Sacrament  i  Valiev 
Canal  is  not  likelv  to  be  bui it  before 
the  vear  2000.  ''2  1/  A  new  feasibility 

studv  on  the  project  is  scheduled  for 
completion  in  1981. 


3.2.3  CONSERVATION  AN!)  WAS!1-  WATER  AS 
SUPPLEMENTAL  SUPPLY  SOURCES 


3.2.3.  1  Water  Conserve! 


3.2.3.  1.1  Steps  to  :  nv  r-as.-  «,■•■) 
conservat  ion  act  :  i  ;  r  *  1  v 

water  demand,  thereby  making  exist 
supplies  last  longer  or  serve  more 
people.  Water  conse »  v.it  ion  >::Vrs 
greatest  potential  for  in.,  re. is  i  tie 
effective  water  supple  ot  any  nous 
tural  alternative  ani  is  them  fore 
cussed  in  somewhat  great.  ■:  i<  tail 
other  a  1 1  ernat  i  ves . 


the 

t  r  1 1  c  - 
Jis- 

t  h  j:i 


3. 2.  2. 3.1  The  Water  and  Power  Resources 
Service  is  stu.-.ving  the  feasibility  of  a 
West  Sacramento  Valiev  Canal  Unit  which 
could  deliver  additional  water  directly 
to  both  Solano  and  Yolo  Count  i es  and,  bv 
exchange,  to  Take  and  Napa  Count  I es .  The 
proposed  30-mile-long  canal  would  connect 
the  Tehama-Co 1 usa  Canal  —  now  under  con¬ 
struction  and  planned  to  end  at  R i rd 
Creek  in  Yolo  Count v  --  to  the  Putah 
South  Canal.  / 1  'V 

The  allocated  supply  of  the  Tehama-Co 1 usa 
canal  to  the  service  area,  primarily  in 
Yolo  and  Solano  Counties,  is  148,000 


1.2.3. 1.2  To  be  a  use; mi  alternative 
for  meeting  wat.  r  demand  in  Napa  and 
Solano  Counties,  a  water  conservation 
plan  must  address  the  shortages  which 
could  occur  hv  198S  because  of  redistri¬ 
bution  of  current  water  supplies  and 
future  growth  in  the  two-count v  service 
area.  The  following  water  conservation 
program  identifies  elements  that  would 
reduce  water  consumption  significantly 
bv  1983.  Further  water  conservation 
which  could  be  achieved  hv  the  vear  2000 
is  also  projected. 

3.2.3.  1.3  This  plan  describes  onlv 
major  water  conservat  ion  elements  which 


♦The  discussion  of  this  nllern.it  i  ve  was  prepared  bv  DWR  '  s  Oft  ice  ot  Water  Conserva¬ 
tion.  Some  of  the  measures  suggested  may  be  within  the  capability  ot  DWR,  hut 
implementation  would  be  primarily  hv  local  agencies. 


can  bo  quantified  in  a  reasonably  depend¬ 
able  manner  based  on  existing  data  and 
research.  These  elements  include  (1) 
installation  of  water  conservation 
devices  to  reduce  consumption  in  existing 
toilets,  showers  and  faucets,  12)  modifi¬ 
cation  of  current  landscape  maintenance 
and  future  landscape  design  to  reduce 
exterior  urban  use,  (3)  regulation  of 
water  pressure,  and  (4)  detection  and 
repair  of  system  leaks.  These  elements 
could  be  emploved  either  individually  or 
in  concert  in  various  localities  accord¬ 
ing  to  water  needs,  financial  con¬ 
straints,  and  local  conditions.  The 
conservation  potential  of  the  relatively 
high  water  use  commercial  and  industrial 
sector  is  not  discussed  in  this  plan. 
While  the  conservation  potentials  within 
this  sector  might  he  significant,  more 
research  would  be  necessary  to  quantify 
any  possible  water  savings. 

WATER  CONSERVATION  DEVICE 
DISTRIBUTION  PROGRAMS 


3.2.3. 1.4  The  Department  of  Water 
Resources  ( DWR )  has  direct  experience 
with  several  types  of  water  conservation 
device  distribution  programs.  1221  Two 
of  these  programs  would  be  applicable  to 
communities  in  Napa  and  Solano  Counties: 

(1)  direct  mail  distribution  of  kits  and 

(2)  free  installation  of  individual 
devices.  The  direct  mail  alternative  is 
less  costly  but  would  result  in  consider¬ 
ably  less  water  saved.  Conversely,  the 
free  installation  program  is  more  costly 
but  would  achieve  higher  installation 
rates  and  use  devices  save  more  water. 

3. 2. 3. 1.5  Direct  Mail  Distribution: 

Under  a  direct  mail  program,  kits  would 
be  purchased  from  a  manufacturer  who 
would  mail  them  directly  to  households  by 
using  bulk  rate  mailing.  Each  kit  would 
contain  two  toilet  devices  (plastic 
bags),  shower  flow  restrictors  sufficient 
for  one  shower,  a  pair  of  dye  tablets  to 
check  for  toilet  leaks,  and  an  informa¬ 
tional  brochure  which  would  encourage 
installation  of  the  devices  and  would 


provide  information  on  other  ways  to  save 
water.  The  program  would  be  accompanied 
by  a  promotional  campaign  managed  by  a 
professional  advertising  agency  and 
would  include  paid  advertising  using 
newspaper,  radio,  and  possibly  television 
advertisements.  The  program  could  also 
be  promoted  through  the  use  of  low-cost 
promotional  methods  such  as  bill  stuffers 
and  press  conferences.  Cost  estimates 
for  such  a  program  are  indicated  in  Table 
3-3.  Previous  programs  conducted  bv  DWR 
have  shown  that  40  percent  of  the 
households  install  and  retain  the  toilet 
devices  and  that  10  percent  of  the 
households  install  and  retain  the  shower 
devices.  / 2  3/ 

3.2.3.  1.6  Estimated  1480  water  and 
energy  savings  for  the  direct  mail 
distribution  program  are  included  in 
Table  3-4.  Projections  for  yearly 
savings  in  1985  and  2000  are  presented 
in  Table  5-5.  A  i';  percent  reduction 
of  base  1980  savings  by  1983  and  a  6 
percent  reduction  by  2000  due  to  the 
demolition  of  older  housing  units  are 
reflected  in  these  projections.  /24/ 

3.2.3.  1.7  Free  Installation  Program: 

DWR  conducted  a  program  of  installing 
free  water-conservation  devices  in  the 
Community  of  Oak  Park  in  Ventura  C.ountv 
during  1977.  / 25/  During  that  program, 
all  households  in  the  community  were 
contacted  to  see  if  they  would  allow 
free  water-conservation  devices  to  be 
installed  in  their  homes.  Of  the  753 
households  in  the  community,  667  (88.6 
percent)  allowed  devices  to  be 
installed.  After  22  months  a  survey  was 
conducted  which  found  that  50.5  percent 
of  the  community's  toilets  still  had 
devices  installed  and  56.9  percent  of 
the  showers  still  had  devices  in  place. 

A  promotional  campaign  using  no  paid 
media  was  conducted  along  with  the 
ins t a  1 lat ion .  Although  this  was  appro¬ 
priate  for  the  small  number  of  homes  in 
the  Oak  Park  program  area,  a  promotional 
program  similar  to  that  discussed  ur.  1  ■» 
Direct  Mail  Distribution  would  be  mori 
appropriate  in  Napa  and  Solano 
Count ies . 


TABLE  3-3  COST  ESTIMATE 

FOR  DIRECT 

MAIL  DISTRIBUTION  OF 

WATER  CONSERVATION  DEVICES 

Napa 

Solano 

Total 

Kits 

$31 ,000 

$  64,000 

$  95,000 

Promoti on 

15,000 

35,000 

50,000 

Management 

12,000 

28,000 

40,000 

TOTAL 

$58,000 

$127,000 

$185,000 

TABLE  3-4  ESTIMATED  1980  WATER  AND  ENERGY  SAVINGS  FOR  DIRECT  MAIL  DISTRIBUTION  PROGRAM 


Water 

Napa 

Solano 

Total 

Toilets  (af/yr) 

l  145 

320 

465 

Showers  (af/yr' 

1  126 

278 

404 

TOTAL 

271 

598 

869 

Energy  (in 

equivalent  barrels 

of  oil  at  a  cost  of  $35 

per  barrel ) 

Oil  Equivalent 

4,100  bbl 

9,000  bbl 

13,100  bbl 

Value 

$143,500 

$315,000 

$458,500 

TABLE  3-5  PROJECTED  WATER  AND  ENERGY 

SAVINGS  FOR  DIRE: 

.T  MAIL  DISTRIBUTION  PROGRAM 

1985 

2000 

Napa 

Solano 

Napa 

Solano 

Water  Saved  (af/yr) 

267 

589 

255 

562 

Value  (based  on  current 

retail  price  of 
water) 

$65,100 

$115,400 

$62,200 

$110,200 

Annual  Energy  Savings 

(for  hot  water 
distribution) 

4,000  bbl 

8,000 

bbl 

3,800 

bbl  8,400  bbl 

Value  (S35/bbl) 

Total  Annual  Value 

$140,000 

$280,000 

$133,000 

$294,400 

Saved 

$205,100 

$395,400 

$195,200 

$404,600 

Benefit/Cost  Ratio 

Discount  Rate 

Napa 

Solano 

Total 

5% 

47.27 

44.76 

45.55 

7% 

40.80 

38.48 

39.21 

10% 

33.59 

34.84 

34.45 

LANDSCAPE  WATER  CONSERVATION 


1 . 2 . 3 . 1 . 8  The  Oak  Park  program  was  con¬ 
ducted  during  the  1976-77  drought  and 
even  though  that  community  was  not 
directly  impacted  by  the  drought,  the 
fact  that  the  drought  was  a  frequent 
story  on  local  news  probably  had  some 
effect  on  public  acceptance  of  the 
devices.  Therefore,  other  factors  being 
equal,  a  lower  installation  rate  would  be 
likely  for  a  non-drought  year.  A  reason¬ 
ably  intensive  promotional  campaign 
should  be  able  to  overcome  this  problem 
and  increase  the  installation  rates  to 
the  levels  of  the  1977  program. 

Therefore,  installation  rates  are  assumed 
to  be  the  same  as  for  the  Oak  Park  pro¬ 
gram.  Although  faucet  restrictors  were 
not  used  in  the  Oak  Park  program,  they 
are  recommended  for  use  in  this  installa¬ 
tion  program.  It  is  assumed  that  they 
would  have  a  similar  installation  and 
retention  rate  to  showers.  Their  water 
savings  are  calculated  at  1  percent  of 
interior  water  use.  / 26 / 

3.2.3. 1.9  Devices  used  in  an  installa¬ 
tion  program  would  be  more  expensive  than 
those  used  for  a  mailout  program  and 
would  include  double-edged  dams  for 
toilets,  shower  flow  restrictors,  and  new 
showerheads  where  restrictors  produced  an 
inadequate  shower  spray.  Faucet  flow 
restrictors  would  also  be  installed.  The 
program  could  be  managed  by  local  govern¬ 
ments  with  assistance  from  DWR .  Costs  of 
the  program  are  estimated  at  $841,000  for 
Napa  County,  $1,671,000  for  Solano 
County;  for  a  total  of  $2,512,000.  Esti¬ 
mated  water  and  energy  savings  for  the 
free  installation  program  are  presented 
in  Table  3-6.  A  1-1/2  percent  reduction 
of  base  1980  savings  by  1985  and  a  6  per¬ 
cent  reduction  by  2000  due  to  demoliltion 
of  older  housing  units  are  reflected  in 
these  projections.  / 2 7 /  The  program 
would  have  a  benefit/cost  ratio  of  from 
12  to  more  than  17  to  one,  depending  on 
the  rate  assumed  for  the  time  value  of 
money  (10  percent  gives  12,  5  percent 
gives  17). 


3.2.3.1.10  An  effective  water  conserva¬ 
tion  plan  would  reduce  exterior  urban 
water  use  in  existing  and  new  land¬ 
scapes.  Water  use  in  existing  land¬ 
scapes  would  be  reduced  by  increasing 
the  efficiency  of  irrigation  and  mainte¬ 
nance  practices  through  the  adoption  of 
"water  waste"  ordinances,  possibly 
supported  by  an  educational  program  and 

a  restructuring  of  water  rates.  Water 
use  in  new  landscapes  would  be  reduced 
through  institutional  measures  designed 
to  encourage  or  require  low  water-using 
landscapes.  Such  landscapes  cost  no 
more  to  install  or  maintain  than  other 
land  scapes . 

3.2.3.1.11  Existing  Landscapes:  Water 
use  could  be  reduced  in  most  landscapes 
by  20  percent  without  harm  by  using  more 
efficient  irrigation  practices.  A  20 
percent  reduction  is  a  reasonable  esti¬ 
mate  based  on  reported  water  savings  of 
25  to  90  percent  by  governmental  agen¬ 
cies  and  various  landscaping  firms 
during  the  drought  due  to  efficient 
irrigation  and  maintenance  practices. 

/ 2 8 , 29 /  This  reduction  could  be 
achieved  by  adoption  of  a  "water  waste" 
ordinance  in  both  counties.  A  simple, 
equitable,  and  effective  "water  waste" 
ordinance  focusing  on  large  water  users 
such  as  mult  ires ident ial  and  commercial 
establishments  is  in  effect  in 
Albuquerque,  New  Mexico.  Cooperation 
with  the  ordinance  has  been  so  good  that 
no  fines  or  service  suspensions  have 
been  required.  Such  an  ordinance  in 
Solano  and  Napa  Counties  would  eliminate 
excess  landscape  water,  fugitive  water, 
and  water  waste  through  an  enforcement 
process  focused  primarily  on  large  water 
users.  After  several  warnings,  viola¬ 
tions  such  as  unrepaired  irrigation 
leaks  and  gutter  flooding  would  be  mis¬ 
demeanors  punishable  by  fines.  If  a 
violation  continued  and  became  a  hazard 
to  the  health  and  welfare  of  the  com¬ 
munity,  suspension  of  service  could 
result . 


ESTIMATED  WATER  AND  ENERGY  SAVING  FOR  FREE  INSTALLATION  PROGRAM 

($  values  in  thousands) 


3.2.3.1.12  A  "water  waste"  ordinance 
would  be  administered  by  the  appropriate 
county  or  city  department,  such  as  the 
water  department  or  environmental  health 
department.  Enforcement  would  be  accom¬ 
plished  by  existing  field  staff,  such  as 
meter  readers.  Additional  staff  may  be 
required  to  work  with  large  water  users 
(parks,  schools,  etc.)  to  assist  in 
designing  efficient  irrigation  systems 
and  schedules.  The  estimated  yearly  cost 
for  enforcement  in  Napa  County  would  be 
approximately  $50,000  for  one  additional 
person,  and  in  Solano  County  approxi¬ 
mately  $50,000  for  one  additional  person. 
It  is  anticipated  that  the  four  major 
cities  in  the  two-county  area  (Napa, 
Fairfield,  Vacaville,  and  Vallejo)  would 
each  require  a  half-time  staff  person  at 
$25,000  per  year.  The  total  cost  for 
Napa  County,  including  City  of  Napa  would 
be  $75,000  per  year.  The  total  cost  for 
Solano  County  including  the  three  large 
cities  would  be  $125,000  per  year. 

3.2.3.1.13  Landscape  water  conservation 
could  also  be  promoted  through  revision 
of  rate  structures.  Uniform  rates  and 
declining  block  rates  which  are  currently 
employed  could  be  replaced  with  increas¬ 
ing  block  rates  or  peak  load  rates  which 
encourage  conservation.  In  addition, 
improvement  of  current  landscape  irriga¬ 
tion  and  maintenance  practices  could  be 
hastened  with  a  program  of  public  infor¬ 
mation  and  education  describing  tech¬ 
niques  such  as  mulching  and  watering 
during  periods  of  low  evaporation.  Based 
on  promotional  costs  of  previous  conser¬ 
vation  efforts  undertaken  by  DWR ,  a 
yearly  expenditure  of  $100,000  is  esti¬ 
mated  for  such  a  program. 

3.2.3.1.14  New  Landscapes:  Water  use 
could  be  reduced  substantially  in  new 
landscaping  through  adoption  of  ordi¬ 
nances,  general  plan  modifications,  and 
building  code  specifications.  An  ordi¬ 
nance  to  require  low  water-using  land¬ 
scapes  in  all  new  commercial,  industrial 
and  multifamily  residential  developments 
could  be  adopted.  Also,  model  homes  in 
new  subdivisions  could  be  required  to 
install  low  water-using  landscapes  as 
demonstrations.  To  administer  and 
enforce  this  ordinance,  each  city  and 


county  planning  department  should  have  a 
qualified  landscape  specialist  to  review 
all  landscape  plans  as  part  of  the  design 
review  process.  Building  permits  should 
not  be  approved  until  landscape  plans  are 
approved.  As  part  of  the  landscape  plan 
review,  the  staff  landscape  specialist 
would  recommend  low  water-using  design 
ideas,  which  might  include  low  water-use 
plants;  drip  irrigation  systems,  auto¬ 
matic  irrigation  systems,  permeable 
paving  and  on-site  catchment  basins.  The 
grading  plan,  and  removal  or  protection 
of  existing  vegetation  would  also  be 
reviewed,  with  revisions  made  if  neces¬ 
sary.  The  degree  of  water-conserving 
features  required  in  a  landscape  would  be 
flexible  in  order  to  suit  the  variety  of 
landscape  uses  anticipated  in  each 
project . 

3.2.3.1.15  Specific  landscaping 
measures  which  should  be  reflected  in 
city  and  county  policy  to  encourage 
water  conservation  would  include: 

Landscaping  with  low  water-consuming 
plants  wherever  feasible. 

Minimizing  use  of  lawn  in  commercial , 
governmental,  and  industrial  facili¬ 
ties  and  multifamily  residential  units 
by  limiting  it  to  lawn-dependent 
uses  . 

°  Use  of  mulch  extensively  in  all  land¬ 
scape  areas.  Mulch  applied  on  top  of 
soil  will  improve  the  water-holding 
capacity  of  the  soil  by  reducing 
evaporation  and  soil  compaction. 

°  Preserving  and  protecting  existing 
trees  and  shrubs.  Established  plants 
are  often  adapted  to  low  water  condi¬ 
tions,  and  their  use  saves  water 
needed  to  establish  replacement 
vegetat ion . 

°  Installing  efficient  irrigation  sys¬ 
tems  which  minimize  runoff  and  evapo¬ 
ration  and  maximize  water  to  the  plant 
roots.  Drip  irrigation,  soil  moisture 
sensors  and  automatic  irrigation  sys¬ 
tems  are  a  few  methods  of  increasing 
irrigation  efficiency. 


''s  i  tig  perv  i.uis  pa  v  i  ng  material  whenever  landscape  versus  a  tradit  lona!  lanus  ape 
feasible  to  increase  penetration  of  can  be  as  high  as  br>  percent  .  '  Ul  / 

rainfall  into  the  soil,  thereby  reduc¬ 
ing  the  neeii  to  irrigate  artificially.  3.2.3.1.18  Implementation  measures 

to  reduce  exterior  water  use  .  on  Id  be 

.  ra. ling  slopes  to  maximize  penetration  achieved  with  existing  citv  and  county 
of  water  inti»  the  soil  to  reduce  water  staff,  but  some  additional  staffing 

waste  and  the  need  for  adult  ional  would  be  helpful  at  the  countv  level  and 

irrigation.  in  the  larger  cities.  The  yearly  cost 

in  Napa  Countv  would  be  $75,uOO,  and  the 
Investigating  the  feasibility  of  tit  i  —  vearlv  cost  in  Solano  County  would  be 

lizing  reclaimed  waste  water,  stored  $125,000.  The  vearlv  cost  for  Napa 

rainwater,  or  household  gray  water  for  Countv  includes  530,000  for  one  full- 
irrigation.  time  person  in  the  countv  and  one  part- 

time  person  at  $2  >,000  in  the  Citv  >t 

1.2.1.  1.1b  Projected  1085  and  2000  Napa.  The  vearlv  cost  in  Solano  Counts 

exterior  water  savings  in  the  two-countv  includes  $50,000  for  one  full-time 
service  area  are  presented  in  Table  3-7.  person  in  the  Countv,  3nd  three  par' -time 

A  20  percent  reduction  in  exterior  water  people  at  $25,000  each  in  Vallejo, 

demand  is  assumed  in  new  s l ng 1 e- f am  i  1 v  Vacaville  and  Fairfield, 

homes  in  Napa  and  Solano  Count  ies . 

Approximately  5  percent  of  this  reduction 

will  be  due  to  installation  of  low  LEAK  DKTF.CT10N  AN1)  REPAIR 

water-using  landscapes  prompted  bv  the 
required  low  water-use  landscapes 

installed  in  all  subdivision  model  homes.  3.2.3.1.18  Increasing  attention  has 

A  low  figure  of  5  percent  is  estimated  been  paid  in  recent  vears  to  the  water- 

because  the  actual  water  savings  are  not  saving  potential  of  leak  detect  ion  an.! 

available.  The  remaining  1$  percent  repair.  As  the  price  and  scarcity  of 

reduction  in  water  demand  from  new  water  increase,  and  as  detection  tech- 

si  ng  1  e-  f  am  i  l  v  homes  would  result  from  no  logy  advances,  more  water  agencies  are 

adoption  of  water  waste  ordinances  as  finding  that  leak  detection  is  economi- 

previouslv  described;  15  percent  reduc-  cal  and  feasible.  On  a  nationwide 

t  ion  is  expected  in  new  s i ng 1 e- f am i 1 v  average,  12  percent  of  distributed  water 

landscapes  rather  than  20  percent  esti-  is  lost  through  leaks,  and  8  percent 

mated  for  existing  landscapes  because  could  be  saved.  because  water  systems 

newer  irrigation  systems  tvpicallv  apply  in  California  tend  to  he  newer  than 

water  more  efficiently  than  older  svs-  average  and  better-maintained,  8  percent 

terns,  so  there  is  less  wasted  water  from  repairable  leakage  will  he  used  for 

runoff  and  leaks.  estimation  in  this  report.  / 31/  At  this 

rate,  vearlv  loss  through  repairable 

3.2.3.1.17  A  40  percent  reduction  in  leaks  is  estimated  to  be  1,300  acre-feet 

exterior  water  demand  is  estimated  for  in  the  two-countv  service  areas.  It 

new  multifamily  homes  and  commercial  and  should  he  recognized  that  some  contmuni- 

public  developments,  with  15  percent  of  ties  with  verv  new  water  systems  or  svs- 

the  total  reduction  resulting  from  the  terns  in  good  repair  will  have  verv 

water  waste  ordinance.  The  remaining  little  capacity  for  conservation  through 

25  percent  reduction  in  water  demand  leak  detection.  On  the  other  hand,  some 

would  result  from  adoption  of  the  land-  communities  will  verv  likelv  exceed  a  4 

scape  water  conservation  ordinance.  Only  percent  repairable  leakage.  A  leak- 

a  25  percent  reduction  is  estimated  detection  and  repair  program  is  being 

because  the  actual  water  savings  which  implemented  by  the  Hast  Bay  Municipal 

will  result  are  not  available.  Potential  Utility  District  ( F.RMUD )  in  Contra  Costa 

water  savings  from  a  water-conserving  and  Alameda  Counties.  l.eak  detection  in 


TABLE  3-7 


POTENTIAL  EXTERIOR  MUNICIPAL  WATER  CONSERVATION 
IN  SOLANO  AND  NAPA  COUNTIES 


Napa 

Solano 

Total 

Reduction  in  Existing  Landscapes 
(20%/yr) (af/yr) 

1 ,674 

3,490 

5,164 

Yearly  Savings  1980 

$408,500 

$684,000 

$1 ,092,500 

Increase  in  Demand  by  1985 
(af/yr) 

686 

1  ,441 

2,127 

Reduction  in  Water  Use,  New  Single- 
Family  Home  Landscapes,  1985 
(20%/yr) (af/yr) 

62 

130 

192 

Reduction  in  Water  Use,  New  Multi - 
Family  Home,  Commercial,  Govern¬ 
ment  Landscapes 

151 

317 

468 

Total  Water  Reduction  1985  (af/yr) 

1,887 

3,937 

5,824 

Yearly  Savings  1985 

$460,400 

$771,600 

$1,232,000 

Increase  in  Demand,  1980  to  2000 


(af/yr) 

2,706 

4,850 

7,556 

Reduction  in  Water  Use,  New  Single- 
Family  Home  Landscapes,  2000 
(20%/yr) (af/yr) 

244 

436 

680 

Reduction  in  Water  Use,  New  Multi  - 
Family  Home,  Conmercial , 

Government  Landscapes,  2000 
(40%/yr) (af/yr) 

595 

1 ,067 

1 ,662 

Total  Yearly  Reduction  2000 

2,513 

4,993 

7,506 

Yearly  Savings  2000 

$613,200 

$978,600 

$1,591,800 

Benefit/Cost  Ratio 

Discount  Rate 

Napa 

Solano 

Total 

5% 

2.738 

2.517 

2.596 

7% 

2.702 

2.487 

2.564 

10% 

2.652 

2.245 

2.391 

26 


the  EBMUD  program  is  carried  out  by  two 
crews,  each  consisting  of  two  persons 
that  survey  the  water  system  with 
electronic  leak-detection  equipment. 
These  two  crews  can  survey  the  entire 
EBMUD  system  in  4  years.  / 3 2 ,33/ 


Estimated  costs  and  benefits  for  programs 
in  Napa  and  Solano  Counties,  presented  in 
Table  3-8,  are  based  on  one  similar  crew 
working  in  each  county,  surveying  all 
systems  within  5  /ears. 


TABLE  3-8 

POTENTIAL  RESULTS  OF  LEAK  DETECTION  AND  REPAIP 
IN  SOLANO  AND  NAPA  COUNTIES 


Water  _S a ved  (ac-ft/yr) 


928 
1  ,228 


Sol ano 


2 , 36b 
3,200 


Total  Yearly  Cost 


512,600 

516,700 


532,100 

543.000 


,  /  •>,  i 

559,700 


Dollars  Saved 


5226,400 

5299,600 


5464,100 

5627,200 


5690 , 500 
5926  ,;  00 


Bene fi t/Cost  Ratio 
Discount  Rate 


14.60 

14.09 

13.31 


11.70. 

11.37 

10.74 


i  1  . 46 


PRESSURE  REGULATION 


3.2.3.1.20  The  maximum  pressures  in 
larger  municipal  water  systems  of  Napa 
and  Solano  Counties  range  from  63  to  135 
psi.  / 3A /  This  is  generally  higher  pres¬ 
sure  than  is  required  for  water  delivery. 
The  California  Public  Utilities  Commis¬ 
sion,  for  example,  allows  normal  water 
pressure  of  40  psi  and  pressure  at  times 
of  maximum  demand  of  30  psi. 


Installation  of  pressure  regulators  on 
interior  residential  systems  to  reduce 
the  pressure  to  50  psi  would  reduce 
interior  consumption  bv  an  average  of  5 
percent.  / 3 5 /  By  1985,  a  retrofit 
program  could  be  saving  574  acre-feet  per 
year  in  the  two-countv  area.  Year  2000 
savings  could  be  663  acre-feet  per  vear. 
Installed  pressure  regulator  costs  of  $50 
for  retrofit  and  $30  for  new  construction 
have  been  used  to  develop  Table  3-9. 


TABLE  3-9 


POTENTIAL  RESULTS  OF  WATER  PRESSURE  REGULATION 
IN  SOLANO  AND  NAPA  COUNTIES 


Water  Saved  (af/yr) 


Napa 

Sol ano 

Total 

177 

369 

546 

191 

377 

568 

234 

394 

628 

Total  Yearly  Cost 


$1  ,840,000 
33,450 
33,450 


S3 ,785,000 

95,100 

95,100 


S5  ,6?b , TOO 
1 28,550 
128,550 


Dol lars  Saved  (Water) 


43,200 

46,600 

57,100 


72,300 

73,900 

77,200 


115.500 

120.500 

134,300 


Dol lars  Saved  (Energy) 


179,500 

193,700 

237,300 


373,300 

382,400 

399,600 


552 ,800 

576,100 
6  ■'6,900 


Total  Dollars  Saved 
(Water  and  Energv 


222,700 

240,300 

294,400 


445,600 

456,300 

476,800 


668,300 

696 ,600 
771  ,200 


Benefit/Cost  Ratio 


5% 

1.505 

1  .242 

1.324 

1% 

1  .321 

1  .107 

1.174 

10% 

1.105 

.944 

.995 

ADDITIONAL  WATER  CONSERVATION  MEASURES 


3.2.3.1.21  In  addition  to  the  water- 
conservation  measures  discussed  in  pre¬ 
ceding  sections,  there  are  a  number  of 
other  measures  which  could  bring  about 
water  savings.  These  measures  have  not 
been  examined  in  detail  because  costs  and 
water  savings  could  not  be  quantified 
without  additional  specific  research  in 
the  service  area.  Some  of  these  are: 

Requiring  the  insulation  of  hot  water 
supply  1  ines  . 

Prohibiting  the  sale  of  nonwater-saving 
clothes  washers  and  dishwashers. 

Developing  a  water-conservation  educa¬ 
tion  program  for  classroom  use. 

Prohibiting  service  of  water  to  restau¬ 
rant  customers  except  on  request. 

Requiring  recycling  systems  for  decora- 
t ive  fountains . 

Prohibiting  water  softeners  where  they 
are  not  needed. 

Requiring  central  recharging  of  water 
softeners . 


AGRICULTURAL  WATER  CONSERVATION 


3.2.3.1.22  Agricultural  water  conserva¬ 
tion  encompasses  saving  water  on  an  indi¬ 
vidual  farm  through  increasing  "basin 
efficiency".  In  both  instances,  effi¬ 
ciency  is  measured  as  the  proportion  of 
the  prime  water  supply  that  is  used  to 
fulfill  the  primary  purpose  of  irriga¬ 
tion,  which  is  to  supply  the  evapotrans- 
piration  (ET)  needs  of  the  crops.  Only 
three  things  can  happen  to  applied  irri¬ 
gation  water:  (1)  it  can  be  consumed  in 
ET ;  (2)  it  can  run  off  the  land  to  which 
it  is  applied,  becoming  drainage  water; 
and  (3)  it  can  percolate  into  the  soil 
below  the  root  zone.  On-farm  efliciency 
is  increased  by  reducing  the  proportion 


of  the  applied  water  that  becomes  drain¬ 
age  water  or  deep  percolates.  Basin 
efficiency  is  increased  when  drainage 
water  is  captured  and  reused  and  when 
water  that  deep  percolates  recharges 
aquifers  that  are  pumped  for  irrigation 
water  supply. 

3.2.3.1.23  The  methoJs  of  increasing 
on-farm  irrigation  efficiency  are  cur¬ 
rently  an  active  field  for  research. 

Among  these  methods,  some  of  which  are 
already  in  common  use,  are  the 
following: 

drip  irr igat  ion  , 

using  shorter  furrows, 

*  dead-level  basin  irrigation, 

*  furrow  irrigation  hv  surging  head, 

*  sprinkler  irrigation  (especially  at 
night  ), 

tail  water  recycling, 

improved  irrigation  scheduling  (sched¬ 
uling  irrigation  in  closer  correlation 
with  ET  requirements  as  dictated  hv 
climatic  conditions), 

weed  control,  and 

lining  or  enclosing  on-farm  ditches 
and  canal s . 

3.2.3.1.24  Although  irrigation  water  is 
applied  mainlv  to  meet  ET  requirements, 
some  water  may  also  be  required  to  main¬ 
tain  salt  balance  in  the  root  zone.  The 
additional  water  required  for  this  pur¬ 
pose  is  called  the  leaching  requirement, 
and  it  varies  with  annual  prec  ipit at  ion , 
soil  characteristics,  salt  concentration 
in  the  irrigation  water,  and  other  fac¬ 
tors.  Because  of  h igher-qua 1 i tv  irriga¬ 
tion  water  and  more  rainfall,  leaching 
requirements  in  Solano  Countv  are  low 
compared  to  those  of  other  areas  of 
California  such  as  the  Ran  Joaquin  Valiev 
and  the  Coachella  Valley. 


3.2.3.1.25  Going  beyond  irrigation 
efficiency  in  the  usual  sense,  water 
savings  can  be  achieved  by  reducing  ET 
demands.  ET  is  the  sum  of  water  consumed 
by  evaporation  from  the  soil  surface  and 
transpiration  through  the  leaves.  Since 
evaporation  from  the  soil  surface  does 
not  contribute  to  growth  of  the  plants, 
this  component  of  ET  represents  an  oppor¬ 
tunity  for  water  saving.  The  opportunity 
can  be  best  exploited  in  young  orchards 
and  vineyards  when  the  plants  are  small 
and  the  leaves  shade  only  a  small  propor¬ 
tion  of  the  soil  surface.  Drip  irriga¬ 
tion  can  be  used  in  this  situation  to 
apply  water  only  to  the  immediate  sur¬ 
roundings  of  each  individual  plant. 
Researchers  have  also  experimented  with 
reducing  the  transpiration  component  of 
ET.  This  has  been  accomplished  by  apply¬ 
ing  certain  chemicals  to  the  leaves,  but 
the  technique  has  not  yet  been  suggested 
for  general  agricultural  use. 

3. 2.  3.  I  16  There  are  several  other  means 
of  reducing  ET  that  are  currently  in 
common  use.  Farmers  reduce  ET  when  they 
stop  irrigating  near  the  end  of  the 
growing  season,  as  is  done  with  grapes 
and  sugarbeets  to  attain  a  higher  sugar 
content.  They  also  reduce  ET  when  they 
apply  a  chemical  to  force  ripening  all  at 
once  to  accommodate  machine  harvesting. 
The  two  foregoing  reductions  in  ET,  how¬ 
ever,  are  considered  in  the  determination 
of  normal  ET  rates.  Changing  the  crop¬ 
ping  pattern  is  another  way  to  reduce 
overall  F.T ,  since  different  crops  have 
different  ET  requirements.  Farmers' 
decisions  on  which  crops  to  grow  are 
influenced  by  economics,  soil-crop  suita¬ 
bility,  climate,  and  other  factors. 
Experience  has  shown  that  farmers  will 
switch  to  crops  with  lower  ET  require¬ 
ments  when  a  water  shortage  is 
ant  icipated. 

3.2.3.1.27  A  true  measure  of  agricul¬ 
tural  water  conservation  must  consider 
basin  efficiency  as  well  as  on-farm  effi¬ 
ciency.  Frequently,  excess  water  applied 
to  one  farm  runs  off  and  becomes  water 
supply  to  another  farm  downs  lope.  Thus, 
basin  efficiency  may  be  quite  high 


though  the  on-farm  efficiency  of  any 
individual  farm  in  the  basin  may  be  well 
below  the  maximum  achievable.  According 
to  a  recent  DWR  study,  the  farms  that 
use  surface  water  from  the  Solano 
Project  produce  about  37,000  acre-feet 
per  year  of  reusable  agricultural 
drainage  water.  / 36/  The  same  DWR  study, 
relying  in  part  on  data  supplied  by  the 
Solano  Irrigation  District  (SID),  indi¬ 
cates  that  about  twothirds  of  this  drain¬ 
age  water  is  already  being  reused,  mainly 
in  the  Maine  Prairie  Water  District  , 
which  lies  downslope  from  SID.  In  1980 
only  about  4,000  acre-feet  of  the  total 
37,000  acre-feet  of  drainage  water  in 
both  Districts  was  not  reused  during  the 
irrigation  season.  / 3  7  /  This  reuse 
figure  represents  the  maximum  potential 
water  saving  or  increased  water  supplv 
realizable  by  increasing  irrigation  effi¬ 
ciency  in  the  Solano  Project  service 
area.  Since  1980  was  regarded  as  an 
above-average  rainfall  year,  the  reuse 
figure  for  normal  years  would  be  presumed 
to  be  lower.  Since  it  is  projected  that 
an  increase  of  26,700  acre-feet  in 
applied  water  demand  between  1980  and 
2000  will  occur  (assuming  no  increase  in 
the  prime  water  supply),  the  3,000  to 
4,000  acre-foot  potential  will  be 
required  to  meet  agricultural  demands. 
This  potential  might  be  realized  by 
increased  on-farm  efficiency  that  would 
conserve  and  extend  the  prime  supply  or 
by  increased  basin  efficiency  through 
increased  capture  and  reuse  of  drainage 
water.  In  either  case,  the  water  could 
not  be  considered  to  be  available  in  anv 
form  for  transfer  or  exchange  to  supple¬ 
ment  urban  water  supplies. 

3.2.3.1.28  Although  the  Solano  Project 
agricultural  service  area  provides  the 
physical  means  (Putah  South  Canal)  to 
transport  agricultural  water  savings 
achieved  within  its  boundaries  into 
water  supplies  for  the  citips  served  by 
the  same  project,  any  water  savings 
achieved  in  the  other  scattered  agricul¬ 
tural  areas  would  be  difficult  and  costly 
to  collect  and  transport  for  municipal 
use.  In  addition,  transport  of  any 


even 


"surplus"  agricultural  water  through  the 
Putah  South  Canal  could  also  be  prohib¬ 
ited  because  of  existing  downstream  water 
qualitv  commitments.  Consequently,  agri¬ 
cultural  water  conservation  would  not 
ippear  to  be  a  promising  method  of  devel¬ 
oping  new  urban  water  supplies  in  the 
proposed  North  Rav  Aqueduct  service 
area  . 


CONSERVATION  MEASURES  CURRENTLY 
IN  EFFECT 


5.2.3.1.29  Napa  and  Solano  Counties  were 
among  the  most  severely  affected  in  the 
State  during  the  recent  drought.  Most, 
if  not  all,  of  the  communities  in  these 
counties  initiated  some  sort  of  conserva¬ 
tion  program  at  that  time.  Although 
water  use  is  once  again  increasing,  there 
is  certainly  some  residual  effect  on 
local  water  consumption.  Preliminary 
studies  indicate  that  adjusted  per  capita 
water  use  in  various  communities  in  these 
two  counties  has  been  reduced  2  to  32 
percent  from  1975  levels.  Based  on  this 
limited  investigation,  an  areawide  reduc¬ 
tion  of  up  to  14  percent  may  still  be 
taking  place.  Creator  emphasis  would 
have  to  be  placed  on  maintaining  existing 
conservation  levels  as  well  as  encourag¬ 
ing  new  conservation  efforts. 


SUMMARY 


3.2.3.1.30  This  discussion  of  water  con¬ 
servation  includes  many  specific  sugges¬ 
tions.  Not  all  of  these  techniques  would 
be  practical  or  useful  in  every  locality. 
Some  of  these  procedures  have  already 
been  put  into  effect  in  some  areas, 
largely  in  response  to  the  recent 
drought.  However,  most  of  the  elements 
quantified  in  this  plan  would  be  useful 
in  both  counties,  and  the  ideas  which  are 
not  quantified  would  increase  the  overall 
attractiveness  of  water  conservation. 

3.2.3.1.31  The  domestic  water  conserva¬ 
tion  figures  in  this  plan  reflect  a 


conservation  program  which  would  be 
ambitious  but  would  not  raise  insurmount¬ 
able  social,  economic,  or  institutional 
problems.  Most  elements  of  the  plan 
could  be  applied  in  most  communities,  and 
other  conservation  techniques  could 
undoubtedly  be  applied  in  each  community 
as  well.  Therefore,  these  figures  should 
be  viewed  as  reasonable,  achievable  con- 
servat  ion  levels.  Table  3-10  summarizes 
the  results  of  an  urban  water  conserva¬ 
tion  program.  Use  of  the  more  expensive 
but  more  effective  "free  installation" 
device  distribution  program  rather  than 
the  "direct  mail"  method  has  been  assumed 
for  these  totals.  The  water  conservation 
program  could  s  ign  i  f  icant  1  v  rec.uce  water 
demand  in  Solano  and  Napa  Counties.  This 
reduction  is  particularly  advantageous 
because  it  would  be  accompanied  bv  a  net 
dollar  savings  rather  than  an  expendi¬ 
ture,  and  because  it  would  save  energy 
too.  The  benefit /cost  ratio  for  the 
entire  program  would  be  4.634  at  a  5  per¬ 
cent  discount  rate,  4.281  at  7  percent, 
and  3.777  at  10  percent. 

3. 2. 3. 2  Waste  Water  Reclamation  (2  1* 

3. 2. 3. 2.1  Waste  water,  a  water  supply 
source  that  will  become  more  important 
in  California  as  demands  on  limited 
fresh-water  supplies  increase,  already 
contributes  to  meeting  some  water  demands 
in  central  Solano  County.  Some  potential 
exists  to  expand  the  role  of  waste  water 
reclamation  in  the  area  in  response  to 
increasing  water  demands.  Wh i 1 e  such 
potential  is  promising,  it  must  he  con¬ 
sidered  in  light  of  a  variety  of  eco¬ 
nomic,  environmental,  and  institutional 
cons  t ra int  s . 

3. 2. 3. 2. 2  Waste  water  reclamation  means 
making  beneficial  use  of  water  that 
otherwise  would  be  discharged  as  waste. 
Improved  treatment  has  made  reuse  (i.e.  , 
reclamation)  of  sewage  treatment  plant 
effluent  more  attractive  in  recent 
years.  Treated  effluent  mav  be  used  in 
agricultural  and  landscape  irrigation; 
limited  industrial  app 1  i  cat  ions ,  such  as 
for  cooling  water;  and  wildlife  habitat 


*The  discussion  of  this  alternative  was  prepared  bv  OWR's  Central  nisi  riot  stall. 
Implementation  would  be  by  local  agencies  and/or  UWR. 


TABLE  3-10 


SUMMARY  OF  WATER  CONSERVATION  PLAN,  YEAR  2000 
(Water  Savings  and  Demand  in  Ac-Ft/Yr) 


Solano 

County 

Napa 

County 

Both 

Counties 

Base  Demand  1/  (at  historical  use  rate) 

87,800 

34,000 

121 ,800 

Water  Savings  from  Mandated  Measures  2/ 

3,300 

1,100 

4,400 

Water  Savings  from  Recommended  Measures: 

Free  Device  Installation  Program 
(Table  3-8) 

2,453 

1,116 

3,569 

Exterior  (Table  3-9) 

4,993 

2,513 

7,506 

Leak  Detection  and  Repair  (Table  3-10) 

3,200 

1,228 

4,428 

Pressure  Regulation  (Table  3-11) 

394 

234 

628 

TOTAL  SAVINGS 

14,340 

6,191 

20,531 

Net  Demand  with  Conservation  (Base 

Minus  Total  Savings) 

73,460 

27,809 

101,269 

Total  Yearly  Cost  3/  ($) 

688,250 

Total  Dollars  Saved  3/  ($) 

6,443,800 

Net  Yearly  Savings  3/  ($) 

5,755,550 

T7  Department  of  Water  Resources,  "Water  Action  Plan  for  the  Southwest 
Sacramento  Valley  Service  Area",  1980. 

2]  Health  and  Safety  Code,  Section  17921.3,  January  1,  1978,  requires  low- 
flush  toilets  in  new  buildings.  California  Administrative  Code,  Title  20, 
Chapter  2,  sub.  4,  art.  4,  December  22,  1978,  requires  water-conserving 
faucets  and  shower  heads. 

3/  Recommended  measures  only. 
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enhancement ;  but  not  for  drinking  water. 

/ 3 8 /  The  North  Bav  Aqueduct  would  be 
constructed  to  augment  municipal  water 
supplies  in  its  servi.ce  area.  Thus, 
waste  water  reclamation  is  an  alternative 
to  the  extent  that  it  could:  (1)  pos- 

siblv  replace  fresh  water  in  uses  where 
treated  waste  water  is  an  allowable  sub¬ 
stitute,  or  (2)  provide  new  sources  of 
fresh  water  through  exchange 
arrangements . 

2 . 2 . 3  .  2  .  3  The  local  water  supply  proj¬ 
ects  program  of  the  State  Water  Project 
(SWP)  applies  to  waste  water  reclamation 
projects,  as  well  as  to  dams,  reservoirs, 
and  ground  water  storage.  The  water  can 
be  delivered  directly  to  a  project  con¬ 
tractor  or  indirectly  through  exchange 
agreements.  The  program  can  provide 
technical,  economic,  and  financial  feasi¬ 
bility  studies,  plus  SWP  financing 
through  Central  Valley  Project  revenue 
bonds.  The  projects  can  be  operated  by 
the  SWP,  or  jointly  bv  the  SWP  and  a 
local  agencv. 

3. 2. 3. 2. 4  Under  an  existing  contract, 
the  Solano  Irrigation  District  (SID)  may 
receive  up  to  6,000  acre-feet  of  treated 
waste  water  annual  1?  from  the  Fairfield- 
Suisun  Sewer  District  plant  about  3  miles 
southwest  of  central  Fairfield.  In 
exchange,  SID  supplies  an  equal  amount  of 
potable  Solano  Project  water  to  the  City 
of  Fairfield,  thus  augmenting  the  City's 
water  supply.  In  this  arrangement,  the 
waste  water  is  primarily  used  to  irrigate 
a  turf  nursery  near  the  treatment  plant. 
The  turf  nursery  uses  about  3,000  acre- 
feet  per  year.  Waste  water  is  also  used 
to  seasonally  flood  duck  club  hunting 
areas  east  of  the  treatment  facility. 
Currently,  the  capacity  of  the  treatment 
plant  is  being  increased  and  the  level  of 
treatment  is  being  improved.  When  the 
improvements  are  completed  in  1981  ,  the 
plant  effluent  will  meet  public  health 
requirements  for  spray  irrigating  food 
crops,  and  SID  may  take  more  waste  water 
to  irrigate  orchards  west  and  southwest 
of  Fairfield.  SID  expects  to  begin 
taking  the  full  contract  amount  bv  1981, 


although  the  District  Manager  is  con¬ 
cerned  that  agricultural  demand  in  the 
area  mav  not  support  full  utilization  of 
the  water  supply  in  wetter  years.  / 39/ 

3.2. 3.2. 5  Most  opportunit les  to  emplov 
waste  water  reclamation  to  increase 
municipal  water  supplies  in  the  North 
Bay  Aqueduct  service  area  lie  within  the 
areas  of  Solano  Countv  (Fairfield- 
Vacaville  area)  where  exchange  with  SID 
for  Solano  Project  water  from  Lake 
Berrvessa  are  possible.  A  current  esti¬ 
mate  of  the  amo u n t  of  waste  water  t ii a t 
could  be  produced  in  this  area  annually 
by  2000  is  23,000  to  i  i ) , 0  0  <  t  acre-feet. 

/ 40/  Although  use  of  this  waste  water 
to  indirectly  augment  municipal  and 
industrial  water  supplies  through 
exchange  is  theoret  ical  1 v  possible,  a 
variety  of  problems  mav  limit  its  full 
utilization,  i  nc  1  -id  i  ng  . 

F.nv  ironment  al  and  Quality  Considera¬ 
tions.  Treated  waste  water  often 
contains  salts  and  heavy  metals  in 
concent ra t  ions  high  enough  tc  cause 
concern  regarding  long-term  effects  on 
agricultural  productivity,  since  these 
constituents  mav  accumulate  in  the 
soil.  Degradation,  of  the  underlying 
ground  water  is  another  concern. 

These  concerns  notwithstanding,  use  of 
treated  wast  water  '.or  irrigation  is 
widespread  in  (la  :  i  torn  i  a.  and  few 
problems  have  been  reported. 

Institutional  I'ons  t  r  a  mt  s  .  SID  has 
officially  expressed  pessimism  con¬ 
cerning  the  possibility  of  anv  future 
exchange  agreements.  ’4]  The  SID 
board  has  not  ruled  out  new  exchange 
agreements,  but  it  no  longer  enter¬ 
tains  proposals  for  . xchange  on  a 
one-for-one  basis.  Board  members  are 
concerned  that  salt  buildup  from  waste 
water  irrigation  could  eventually 
damage  productivity  or  cost  District 
landowners  monev  for  remedial  measures 
such  as  tile  drainage.  Also,  SID  has 
found  its  existing  exchange  contract 
troublesome  due  to  the  requirements  of 
regulatory  agencies.  4.’ 


Seasonal  Availability.  Waste  water  is 
generated  vear-round,  while  most 
irrigation  water  is  needed  in  Solano 
County  during  a  5-month  irrigation 
season  from  Mav  through  September. 

Thus,  onlv  a  fraction  of  total  waste 
water  supplies  can  be  made  available  to 
irrigators  unless  large  reservoirs  are 
constructed.  Vacaville  considered 
building  a  reservoir  but  could  not  find 
a  suitable  site. 

Cost.  To  increase  water  exchange 
between  Fa i r f  ie 1 d-S uisun  Sewer  District 
and  SID  in  excess  of  the  present  con¬ 
tract,  expensive  new  conveyance  facili¬ 
ties  would  be  required  to  transport 
treated  waste  water  to  parts  of  SID 
that  are  much  farther  from  the  treat¬ 
ment  plant  than  existing  conveyance 
facilities  can  reach. 

3.11.3.2.6  Faced  with  an  increasing 
volume  of  treated  waste  water  and  a 
Regional  Water  Quality  Control  Board 
prohibition  against  discharging  to  the 
Suisun  Marsh  during  the  dry  months  of  the 
year,  the  Fairf ield-Suisun  Sewer  District 
has  proposed  building  an  11.7-mile  pipe¬ 
line  to  deliver  some  of  its  treated  waste 
water  to  SID's  Dallv  Service  Area.  This 
would  allow  exchange  of  waste  water  not 
committed  by  the  existing  contract. 

3. 2.  3. 2.  7  The  Dally  Service  Area  is  east 
of  Fairfield  and  north  of  Travis  AFB. 

The  Regional  Board  estimates  that 
Fa  ir f ie 1 d-Suis un  could  deliver  4,000 
acre-feet  there  in  2000  during  the  irri- 
gat  i  >n  season,  and  twice  that  amount  in 
2020. 

3.2. 3.2.8  A  1980  engineering  feasibility 
study  concluded  that  the  Dally  pipeline 
project  was  the  most  economic  remaining 
option  for  agricultural  reuse  of 
Fairf ield-Suisun  treated  waste  water. 

/43/  The  cost  of  the  pipeline  system  was 
estimated  at  $18  million.  /44/  The  sewer 
district  applied  for  Clean  Water  Grant 
Program  Funding  for  the  project,  but  the 
application  was  denied. 


3. 2. 3. 2. 9  A  current  proposal  for 
implementing  the  Dallv  pipeline  project 
would  involve  the  SWP  local  water  supplv 
projects  program.  SID  would  give 
Fairfield  1.5  to  2.0  gallons  of  fresh 
water  for  every  gallon  of  treated  waste 
water  received  at  Dallv,  and  Fairfield 
would  release  back  to  the  SWP  an  amount 
of  its  North  Bav  Aqueduct  entitlement 
equal  to  the  amount  of  new  fresh  water  it 
obtains  from  SID.  For  providing  partial 
financing,  SWP  would  obtain  an  increase 
in  uncommitted  vield  that  would  count 
toward  realizing  its  authorized  yield  of 
4.23  million  acre-feet  a  vear. 

3.2.3.2.10  The  Regional  Water  Quality 
Control  Board  is  advocating  the  Daily 
pipeline  proposal,  but  this  is  onlv  one 
of  several  alternatives  being  considered 
as  solutions  to  Fa  ir f  ie 1 d-S ui sun ' s  waste 
water  disposal  problem. 

3.2.3.2.11  Prior  to  consideration  of  an 
exchange  contract  between  SID  and  t  iie 
Citv  of  Vacaville,  Vacaville  would  have 
to  upgrade  its  treatment  facilities  to 
produce  reusable  effluent  that  would 
meet  current  public  health  standards. 

The  Citv  considers  this  too  expensive  to 
undertake  on  its  own,  and  grant  funds 
are  not  available  for  this  purpose.  / 45/ 
Such  an  upgrading  would  at  least  raise 
the  possibility  that  supplemental  muni¬ 
cipal  and  industrial  water  supply  for 
Vacaville  could  be  obtained  in  an 
exchange  with  SID. 

3.2.3.2.12  A  studv  published  bv  DWR  in 
1980  recognizes  that  urban  reclamation 
could  be  increased  in  Solano  County  by 
the  year  2000.  /46/  However,  the  study 
assumes  that  no  additional  waste  water 
reuse  will  occur  by  the  year  2000,  pri¬ 
marily  due  to  the  problems  discussed 
above.  If  an  increase  should  occur,  the 
study  assumes  the  full  amount  will  be 
used  to  meet  agricultural  demands 
expected  to  develop  during  the  next  20 
years.  Since  these  will  be  new  demands, 
the  studv  does  not  foresee  transference 


-  -  *  -  - 


of  any  of  the  existing  agricultural 
supplies  to  municipal  and  industrial 
use  . 

1.2.3.2.13  Some  potential  exists  in  the 
Sorth  Bay  Aqueduct  service  area  for  non- 
agricultural  uses  of  waste  water,  but 
these  uses  represent  only  a  small  frac¬ 
tion  of  total  municipal  and  industrial 
demand.  Since  no  industrial  plants  exist 
within  the  service  area  that  can  use 
large  amounts  of  water  of  below-drinking 
standard,  direct  nonagr  icultural  uses  of 
waste  water  in  the  area  would  be  limited 
to  landscape  irrigation  in  turf  areas 
such  as  parks  and  cemeteries.  Separate 
plumbing  would  be  required  to  get  the 
effluent  from  the  treatment  plant  to  the 
place  of  use.  The  City  of  Fairfield  pro¬ 
poses  to  irrigate  all  its  major  parks 
plus  a  cemetery  and  a  high  school  grounds 
with  treated  waste  water  if  the  Dally 
pipeline  project  is  implemented.  In 
addition,  future  industrial  parks  located 
in  Fairfield  are  required  to  have  dual 
water  systems  to  accommodate  reclaimed 
waste  water. 


3.2.4  Mixed  Water  Supply  Alternative 

7T5  " 

3. 2. 4.1  A  balance  between  water  demand 
and  supply  might  be  achieved  by  imple¬ 
menting  not  just  one,  but  rather  a  combi¬ 
nation  of  the  alternatives  heretofore 
discussed.  Such  a  combination  might 
effect  a  decrease  in  SWP  costs  with  an 
increase  in  long-term  reliability. 

3. 2. 4. 2  As  indicated  in  Table  3-2,  the 
combined  excess  of  demand  over  supply 
(supplemental  water  requirement)  in 
Solano  and  Napa  Counties  is  projected  to 
be  around  31,000  acre-feet  in  the  year 
2000  —  21,000  acre-feet  in  Solano, 

10,000  in  Napa.  This  projection  assumes 
adoption  of  legally  mandated  water  con¬ 
servation  plus  some  additional  measures 
described  in  Appendix  G. 

3. 2. 4. 3  As  Table  3-12  indicates,  a  more 
active  water  conservation  program  can 


save  about  20,500  acre-feet  of  water  in 
2000  (compared  to  historical  "base" 
rates).  This  would  reduce  the  supple¬ 
mental  water  requirement  to  about  27,000 
acre-feet  in  2000  --  17,500  in  Solano, 
9,500  in  Napa  —  or  about  4,000  acre- 
feet  less  than  the  amount  indicated  in 
Table  3-2. 

3. 2. 4. 4  It  should  be  pointed  out  that, 
in  assessing  total  water  supply  poten¬ 
tial,  there  is  interdependence  among 
conservation,  waste  water  reclamation, 
and  ground  water  development.  Reduced 
domestic  and  agricultural  use  of  water 
through  conservation  would  also  reduce 
both  waste  water  production  and  ground 
water  recharge. 

3. 2. 4. 5  Too  little  information  is 
available  to  draw  reliable  conclusions 
about  how  much  additional  M&I  supply 
could  be  obtained  from  ground  water. 

Even  though  the  most  recent  estimate 
places  ground  water  supply  at  about 
16,090  acre-feet,  various  physical 
(e.g.,  collection  and  distribution)  and 
institutional  constraints  will  prevent 
most  of  this  supply  from  being  used  in 
municipal  and  industrial  applications. 
The  conjunctive  use  concept ,  which  has 
the  theoretical  potential  to  stretch 
existing  surface  supplies,  also  requires 
further  study  to  develop  a  realistic 
management  plan. 

3. 2. 4. 6  The  West  Sacramento  Valiev 
Canal  could  provide  a  large  new  water 
supply  for  both  agriculture  and  MSr I  use, 
but  construction  is  unlikely  before  the 
year  2000. 

3. 2. 4. 7  Reanalvsis  of  the  Solano 
Project  supply  could  vieLd  some  addi¬ 
tional  water  for  MM  use  or 

agr iculture . 

3.2  4.8  Desalination  of  Sutsun  Slough 
water  would  be  expensive  and  energv- 
intensive,  and  the  technology  mist  be 
considered  somewhat  uncertain.  However, 
the  basic  physical  requirements  for 
large-scale  desalt  ing  might  he  met  at 
Suisun  Slough  and  perhaps  other  places 


in  the  region,  provided  sufficient 
electrical  power  is  available. 

3. 2. 4. 9  Waste  water  reclamation  beyond 
that  already  taking  place  or  contracted 
for  is  also  somewhat  uncertain,  but  a 
current  reclamation  proposal  has  the 
potential  to  produce  2,000  to  3,000  acre- 
feet  of  fresh  water  for  M&I  use  in  Solano 
County  annually  bv  the  year  2000.  This 
could  increase  the  yield  of  the  State 
Water  Project . 

3.2.4.10  The  North  Ray  Aqueduct  is  the 
most  certain  solution  to  the  water  supply 
problem.  It  could  provide  (with  the 
associated  contract  with  the  City  of 
Vellejo)  up  to  67,000  acre-feet  of  M&I 
water  annually  if  built  to  full  size. 

With  a  full-sized  aqueduct,  local  enti¬ 
ties  would  lose  some  of  their  incentive 
to  conserve  water  and  develop  local  water 
projects.  Building  a  smaller  aqueduct 
would  maintain  the  incentive  to  conserve 
and  utilize  local  resources  such  as  waste 
water.  However,  aqueduct  construction 
costs  are  not  directly  proportional  to 
size  —  reducing  aqueduct  capacity  by 
half,  for  example,  would  cut  costs  less 
than  30  percent.  /4 7 / 

3.3  NO  PROJECT  ALTERNATIVE  (2) 


3.3.1  This  alternative  assumes  that  the 
proposed  North  Bay  Aqueduct  project  would 
not  be  constructed.  The  existing  Napa 
County  segment  of  the  aqueduct ,  con¬ 
structed  in  1967  and  now  carrying  7,500 
acre-feet/year  of  federal  Solano  Project 
(Lake  Rerryessa)  water  to  Napa  County, 
would  be  assumed  to  continue  its  present 
operation  at  least  until  1984.  Also 
assumed  is  a  continuation  of  the  status 
quo  in  the  areas  of  water  conservation 
and  waste  water  reclamation;  that  is, 
water  conservation  resulting  from  new 
construction  would  be  acehived,  the 
current  exchange  contracts  of  the  Solano 
Irrigation  District  would  be  implemented, 
and  other  current  waste  water  reuse  proj¬ 
ects  would  continue.  Finally,  it  is 
assumed  in  this  alternative  that  no  new 
sources  of  water  would  be  available. 


The  effects  of  the  No  Project  Alternative 
are  summarized  below: 

In  the  absence  of  implementation  of 
other  water  supply  alternatives,  a 
continuation  of  the  present  type  and 
rate  of  growth  in  Solano  and  Napa 
County  would  eventually  cause  various 
areas,  especially  Fairfield, 

Vacaville,  and  Napa  Valley  to  begin 
running  short  of  M&I  water  supplies 
prior  to  1990.  The  risk  of  serious 
water  shortages  during  drought  years 
would  also  increase,  although  short¬ 
ages  for  urban  uses  might  be  allevi¬ 
ated  by  transferring  water  out  of 
agricultural  use. 

The  adverse  environmental  effects 
associated  with  construction  of  the 
North  Bav  Aqueduct  through  Solano 
County  would  be  avoided. 

Impending  shortages  of  water  supply 
would  probably  force  actions  in  the 
early-to-mid  1980s  to  increase  or 
extend  water  supplies,  such  as: 

a)  Increased  ground  water  pumping, 
leading  to  possible  overdrafting  of 
ground  water  aquifers,  particularly 
in  the  Suisun-Fairf ield  Valley,  and 
the  problems  associated  with  over¬ 
drafting  (e.g.,  land  subsidence, 
salt  water  intrusion). 

b)  Increases  in  land  use  densities  as 
a  requirement  for  enabling  develop¬ 
ment,  or  a  reduction  in  the  rate  of 
growth  of  the  present  detached, 
single-family  residential 
development . 

c)  Vigorous  water  conservation  pro¬ 
grams,  voluntary  and  perhaps  manda¬ 
tory.  Extensive  water  conservation 
would  have  positive  effects  in  the 
areas  of  reduced  energy  consumption 
and  attendant  energy-related  pollu- 
t  ion  emiss ions . 

d)  Increased  efforts  to  reclaim  waste 
water  and  pressures  to  arrange 
exchanges  for  additional  Solano 
Project  water. 


e)  Increasing  pressure  to  implement  a 
Solano  Project  Reanalysis,  conse¬ 
quently  elevating  the  probability  of 
water  deficiencies  in  dry  periods. 

f)  Increased  efforts  to  secure  water 
supplies  from  other  alternative  new 
water  supply  sources  (e.g.,  West 
Sacramento  Valley  Canal). 

3.4  SELECTION  OF  PREFERRED  ALTERNATIVE 

3.4.1  The  mixed  water  supply  concept , 
combining  water  conservation  and  reclama¬ 
tion  with  the  North  Bay  Aqueduct  and  any 
other  supplemental  water  sources  that  may 
become  feasible,  is  selected  as  the  pre¬ 
ferred  alternative.  Conservation  and 
reclamation  are  selected  because  they 
make  efficient  use  of  water  and  energy 
resources,  saving  money  in  the  process. 
The  North  Bay  Aqueduct  is  selected 
because  it  can  assure  enough  water  to 
meet  future  demand. 


*  The  "preferred  alternative"  is  the  alternative  which  the  applicant  (DWR) 
believes  is  most  desirable  based  on  the  environmental  analysis  presented 
in  this  report.  For  regulatory  permit  actions  such  as  the  subject  North 
Bay  Aqueduct,  Phase  II,  project,  the  Corps  takes  an  impartial  position 
about  whether  to  issue  or  deny  the  permit  until  the  public  interest  review 
is  complete.  At  no  time  is  the  Corps  a  proponent  of  any  permit  action. 

It  simply  determines  whether  or  not  projects  proposed  by  applicants  are 
in  the  public  interest  and  under  what  circumstances  such  proposals,  if 
modified,  would  be  in  the  public  interest  (33  CFR  230).  Therefore,  the 
preferred  alternative  discussed  in  this  report  is  not  designated  as  such 
by  the  Corps  of  Engineers.  If  this  report  was  a  Corps  of  Engineers 
document  only,  and  not  a  joint  Federal/State  report,  the  preferred 
alternative  would  not  have  been  included. 
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4.0  DESCRIPTION  OF  THE  PROPOSED  ACTION 


4.1  GENERAL  DESCRIPTION  alignments  included  provisions  for 

different  intake  locations,  construction 
and  operation  costs,  avoidance  of  the 

4.1.1  The  proposed  Phase  II  facilities  Jepson  Prairie,  avoidance  of  Suisun 

of  the  North  Bay  Aqueduct  would  divert  up  Marsh,  and  minimizing  disruption  of  the 

to  61,400  acre-feet  annually  from  the  urban  areas.  General  construction 

Delta  to  Napa  and  Solano  County  through  statistics  associated  with  each  alignment 

an  open  canal  and/or  a  buried  pipeline.  are  presented  in  Table  4-2. 

The  Phase  II  facilities,  constructed 
entirely  within  Solano  County,  would 

connect  directly  to  the  existing  Phase  I  4.2  AQUEDUCT  ALIGNMENT  ALTERNATIVES 
facilities  of  the  North  Bay  Aqueduct  now 
serving  Napa  County  with  an  interim  water 

supply  from  Lake  Berryessa  (via  the  4.2.1  The  alternative  alignments  would 

Solano  Pro ject ) (Figure  4-1).  This  divert  Delta  water  from  either  Cache 

interim  arrangement,  which  now  supplies  Slough  (Routes  1  and  3),  Calhoun  Cut 

7,540  acre-feet  annually  to  Napa  County,  (Routes  2  and  2A),  or  Lindsey  Slough 

could  be  discontinued  in  1984.  The  City  (Routes  4,  5,  6,  and  7).  Fish  screening 

of  Vallejo  would  receive  an  additional  facilities  would  be  provided  for  all 

entitlement  of  up  to  5,600  acre-feet  of  diversion  pumping  plant  intakes.  Alter- 

Delta  water  annually  through  its  existing  native  alignments  2  and  6  propose  the  use 

Cache  Slough  intake  and  transport  system.  of  an  open  concrete-lined  canal  for  water 

The  proposed  capacity  of  the  Phase  II  transport  from  the  intake  pumping  plant 

facilities  would  permit  a  maximum  flow  of  westward  to  an  intermediate  pumping  sta- 
115  cubic  feet  per  second  (cfs)  during  t ion  south  of  Travis  Air  Force  Base, 

peak  water  demand  periods.  The  existing  From  this  Travis  pumping  station  water 

Vallejo  pumping  and  transport  facilities  would  be  transported  to  a  terminal  reser- 

are  capable  of  a  maximum  flow  of  approxi-  voir  (Cordelia  Forebav)  west  of  Fairfield 

mately  32  cfs.  The  proposed  water  deliv-  via  a  buried  concrete  pipe.  All  other 
ery  schedules  for  the  primary  contracting  alternative  alignments  (1,  2A,  3,  4,  5, 
agencies,  the  Napa  and  Solano  County  and  7)  would  consist  of  a  buried  pipe  for 

Flood  Control  and  Water  Conservation  the  entire  length  of  the  aqueduct.  As  a 

Districts,  are  presented  in  Table  4-1.  result,  only  two  pumping  plants  (one  at 

the  intake  and  one  at  the  terminus)  would 

4.1.2  Seven  basic  alternative  alignments  be  required  for  each  of  these  alterna- 

(routes)  for  Phase  II  of  the  North  Bay  tives.  Figures  illustrating  the  typical 

Aqueduct  have  been  selected  for  detailed  pipeline  cross-sections  during  construc- 

analysis  (see  Figure  4-1).  Six  of  these  t  ion  (Figure  1)  and  after  construction 

alternative  alignments  (Routes  2  through  (Figure  2),  a  typical  open  canal  cross- 
7)  would  have  the  option  of  terminating  section  (Figure  3),  and  a  plan  view  of  a 

at  either  a  North  or  South  Cordelia  typical  pumping  plant  and  fish  screening 

Forebay.  Proposed  turnout  locations  for  facility  (Figure  4)  are  presented  in 

delivery  of  North  Bay  Aqueduct  water  to  Appendix  B. 

Vacaville,  Fairfield,  and  Suisun  City 
have  also  been  identified.  The  general 
criteria  for  selection  of  the  alternative 


^1 


4.2.2  Right  of  wav  requirements  for  the 
alternative  alignments  would  generallv 
include  a  40-foot  wide  permanent  easement 


TABLE  4-1 


NORTH  BAY  AQUEDUCT  WATER  DELIVERY  SCHEDULE 
(Per  Contracts  and  Contractors'  Requests) 


Napa  County 
Flood  Control 
and  Water 
Conservation 
District 

Solano  County* 
Flood  Control 
and  Water 
Conservation 
District 

Total 

Annual  Entitlement  (ac-ft) 

1980 

0 

500 

500 

1990 

25,000 

42,000* 

67,000 

2000 

25,000 

42,000* 

67,000 

2020 

25,000 

42,000* 

67,000 

Estimated  Requirement  (ac-ft) 

1980 

0 

0 

0 

1990 

10,000 

36,400 

46,400 

2000 

16,500 

36,400 

52.900 

2020 

20,500 

36,400 

56,900 

Peak  Diversion  Rate  (cfs) 

46 

68 

115 

Average  Annual  Diversion  Rate 

(cfs)  28 

51 

79 

^Includes  5,600  acre-feet  to  the  City  of  Vallejo  that  would  not 
be  delivered  through  the  North  Bay  Aqueduct. 
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TABLE  4-2 


CONSTRUCTION  STATISTICS  FOB  THE  PROPOSED 
NORTH  BAY  AQUEDUCT  ALTERNATIVE  ALIGNMENTS 


1 

2 

2  A 

3 

4 

5 

6 

; 

ANNUAL  DELIVERY  lac  ft) 

61,400 

61  ,400 

61 ,400 

61 ,400 

61 ,400 

61 ,400 

61 .400 

61  ,40C 

PIPELINES 

1st  Pipe  Size 

flow  (cfs) 

115 

115 

115 

115 

115 

115 

1  16 

1 15 

Diameter  (inches) 

Length  (ft) 

60 

60 

bO 

60 

60 

bo 

00 

60 

N.  Cordelia  Forebay 

S.  Cordelia  Forebay 

122,800 

60,000 

95,200 

1  34,500 

121 ,400 

121  .500 

68,400 

76,700 

1  ;  '  -r,-. 

54,100 

89.900 

128,600 

1 15,500 

115,600 

1 18,800 

2nd  Pipe  Size 

Flow  (cfs) 

40 

40 

40 

40 

40 

40 

40 

4.1 

Diameter  (inches) 

Lengtn  (ft) 

36 

36 

36 

36 

36 

36 

36 

It 

N.  Cordelia  Foreoay 

8,500 

8,500 

8,500 

8,500 

8,500 

6,500 

8 , 500 

2,500 

S.  Cordelia  Forebay 

10,400 

10,400 

10,400 

10,400 

10,400 

10,400 

10,400 

canals 

Flow  (cfs) 

1  !5 

1 1= 

Length  (ft) 

35,300 

38,900 

Top  Width  ( ft) 

19 

19 

Bottom  Width  ( ft) 

4 

4 

Depth  (ft) 

5 

5 

PPRMANENT  R/W  EASEMENT  AND  FEE  120 
TITLE  EASEMENT  (acres! 

193 

134 

120 

no 

110 

'69 

r.j 

improve  channel 

Flow  (cfs) 

1)5 

105 

Length  (ft) 

Top  Widtn  ( ft) 

Bottom  Width  ( ft) 

Depth  (ft) 

9,900 

9,900 

PUMPING  PLANTS  NUMBER 

2 

3 

2 

2 

2 

2 

3 

L 

1st  Plant 

Flow  (cfs) 

Lift  (ft) 

115 

115 

115 

115 

115 

, '  c 

1  1  5 

’X 

N.  Cordelia  Forebay 

204 

172 

21  S 

203 

203 

206 

S.  Cordelia  Forebay 

2nd  Pumping  Plant 

36 

121 

'67 

151 

152 

•S3 

;  Ct. 

Energy  ) KWH/ac  ft) 

181 

44 

98 

133 

121 

122 

64 

1  24 

2nd  Plant 

El  ow  (  cfs  ) 

Lift  (ft) 

46 

1 15 

46 

46 

46 

46 

1 15 

46 

N.  Cordelia  Forebay 

39  3 

106 

393 

393 

393 

39  3 

1 .3  "• 

39  3 

S.  Cordelia  Forebay 

55 

444 

44  ) 

441 

44  I 

55 

441 

Energy  (KWH/ac  ft) 

464 

38 

521 

521 

521 

521 

3F 

6.1 

3rd  Plant 

Flow  ;cfs) 

Li  ft  (ft) 

46 

46 

N.  Cordelia  Forebay 

?93 

39  3 

S.  Cordelia  Forebay 

441 

441 

Energy  (KWH/ac  ft) 

521 

521 

ANNUAL  ENERGY  USED  (MWH) 

19,816 

15,314 

16,260 

18,253 

17,579 

17,584 

16,493 

I  ' ,  748 

TURNOUTS 

NUMBER 

4 

4 

4 

4 

4 

4 

4 

4 

1st  Turnout  (cfs) 

8.9 

8. 

9 

8.9 

8.9 

8.9 

8.9 

8.9 

Q 

2nd  Turnout  (cfs) 

23.7 

23. 

7 

23.  7 

23.7 

23.7 

23.7 

23.7 

3 

3rd  Turnout  (cfs) 

2.4 

2 . 

4 

2.4 

2.4 

2.4 

2  ,  4 

2  .  4 

2 

4th  Turnout  (cfs) 

31.4 

31 . 

4 

31.4 

:i  .4 

31.4 

31.4 

31.4 

31 

terminal  corebay 

YES 

YES 

YES 

YES 

YES 

*  ES 

v  E  S 

VE  S 

NUMBE»  OF  POAD  CROSSINGS 

27 

12 

12 

1  ? 

1  ■* 

16 

NUMBER  OF  RAILROAD  CROSSINGS 

4 

2 

2 

2 

2 

2 

LENGTH  THROUGH  URBAN  AREA 

17,400 

4.000 

4,000 

4.0CO 

4,000 

4  ,  jD0 

4  ,  X'U 

4 ,  nou 

‘O 


for  a  buried  pipeline  and  a  90-foot  per-  through  a  smaller  pipeline  to  the  exist- 

manent  easement  and  fee  title  purchase  ing  Cordelia  surge  tank.  From  the  surge 

for  an  open  canal.  / 1 /  Where  not  cur-  tank,  water  would  be  delivered  to  Napa 

rent  ly  available,  an  access  road  approxi-  County  via  the  existing  Phase  1  facili- 
matelv  IS  feet  in  width  would  have  to  be  ties  of  the  North  Bay  Aqueduct  . 
constructed  along  the  right  of  way.  It 

should  be  noted,  however,  that  20  feet  4.2. S.  The  possibility  of  two  terminal 

would  be  the  minimum  width  requirement  reservoir  locations  requires  that  all 

for  a  permanent  easement  to  place  a  short  alternative  alignments  except  Route  1 
section  of  buried  pipe.  An  additional  have  two  possible  legs  diverging  near 

40-foot  wide  (20  feet  on  each  side)  Cordelia  Hill  to  reach  either  a  North  or 

temporarv  construction  easement  would  be  South  Cordelia  1  iircbav  (Figure  4-1  .  j In 

required  for  both  a  buried  pipeline  and  northern  leg  option  for  Routes  2  tiir  nigh 

an  open  canal.*  Pump  stations  proposed  7  was  designed  primarily  to  avoid  tra- 

along  the  alternative  alignments  would  he  versing  the  Suisun  Marsh  near  Cord.- 1 i a 

above-ground  concrete  structures  requir-  Hill.  Route  7  would  still  traverse  til¬ 
ing  a  total  area  of  approximately  one  eastern  portion  of  the  Marsh  neat 

acre  each.  Denverton. 


4.2.3  For  each  buried  pipeline  alterna¬ 
tive  alignment,  the  above-ground  surge 
tank  (a  steel  tower  approximately  40  feet 
high  and  17  feet  in  diameter  functioning 
to  equalize  water  pressure  in  the  pipe) 
would  be  constructed  at  the  place  of 
highest  elevation.  In  addition,  above¬ 
ground  "blow-off"  pipes  (concrete  struc¬ 
tures  approximately  3  feet  high  and  4 
feet  in  diameter  which  would  function  as 
emergency  water  release  valves)  would  be 
constructed  at  every  location  where  a 
buried  pipeline  would  encounter  an  eleva- 
tional  low  point  or  cross  a  stream. 
Blow-off  pipes  in  urban  areas  will  be 
fenced  to  screen  them  from  children. 

A  diagram  of  a  typical  surge  tank  is  pre¬ 
sented  in  Appendix  B  (Figure  5). 

4.2.4  There  are  two  possible  locations 
for  the  terminal  reservoir.  The  first 
location  (North  Cordelia  Forebav)  would 
place  the  reservoir  north  of  Highway  80 
near  the  existing  interim  terminal  reser¬ 
voir  for  the  Solano  Project  (Figure  4-1). 
The  second  location  (South  Cordelia  Fore¬ 
bay)  would  place  the  reservoir  south  of 
Highway  80  and  east  of  Highway  680  near 
the  boundary  of  Suisun  Marsh.  Either 
terminal  reservoir  location  would  be 
adjoined  bv  a  pumping  plant  (Cordelia 
pumping  plant)  which  would  deliver  water 


4.2.6  Both  initial  ind  mu  l  nt  .-nan-  • 
dredging  would  bt-  required  a!  all  m.-r- 
nat  ive  intake  loc.it  ions.  An  ; -itak-  m-i 
pumping  plant  -mi  Lindsey  Slough  would 
require  the  dredging  v  upnr  >x  i  mat  1  )<>o 

cubic  yards  of  material  in  tin  iinmediat  -• 
vicinity  of  tin-  proposed  intake  stru  tore 
to  provide  for  a  channel  depth  of  -17 
feet  Mean  Sea  l  evel  iMSl.  < .  An  int  ak<*  and. 
pun, ping  plant  on  Cache  SI -’ugh  would 
require  removal  of  apnt  -xi:n,U--l  v  30,000 
cubic  vards  of  material  to  provide  f.-r  a 
channel  with  a  depth  of  -12  MSI..  The 
length  of  the  channel  which  would  he 
required  to  "clear"  ('.ache  Slough  for  the 
intake  would  he  approximately  0.5  miles 
/ 3 /  An  intake  and  pumping  plant  on 
Calhoun  Cut  would  necessitate  the  dredg¬ 
ing  of  approximately  168,000  cubic  yards 
of  material  along  its  entire  length 
(approximately  3.5  miles)  to  create  a 
channel  with  a  depth  of  -8  MSI,.  Side 
slopes  for  channel  dredging  at  al 1  intake 
locations  would  he  designed  for  ' :  1 
(horizontal  to  vertical).  Maintenance 
dredging  would  be  required  approximately 
once  every  10  years  for  a  I.  indsev  Slough 
intake  with  more  frequent  maintenance 
dredging  required  on  either  Cache  slough 
or  Calhoun  Cut  (perhaps  as  Irtquenllv  as 
every  5  years ) . 


*Temporary  construction  of  right  of  way  requirements  along  some  of  the  eastein 
portions  of  Route  1  would  require  a  slightly  greater  (50-foot)  easement  . 


4.2.7  The  construction  period  would  be 
comparable  tor  all  alignments,  with  an 
estimated  time  for  completion  of  two 
vears  .  The  construction  activities  would 
take  place  in  phases,  with  no  more  than 
10  miles  of  the  route  under  construction 
in  anv  one  phase.  The  construction 
period  for  tlip  segment  of  alternative 
Routt1  1  passing  through  Fairfield  would 
be  about  9  months.  Construction  of  the 
North  Ray  Aqueduct  is  tentatively  sched¬ 
uled  to  commence  in  earlv  1982. 


4.3  COST  COMPARISON 

4.3.1  The  estimated  costs  for  construc¬ 
tion  and  operation  of  Pha°e  TI  aqueduct 
facilities  are  presented  in  Table  4-3. 

All  costs  are  in  1980  dollars.  F.stimated 
costs  for  construction  of  the  alternative 
alignments  for  the  proposed  aqueduct 
facilities  range  from  $28.7  million  to 
$43.6  million. 

Construction  costs  for  those  alignments 
which  would  incorporate  an  open  canal  in 
the  eastern  portion  of  the  aqueduct  are 
substantially  less  than  those  routes 
which  would  incorporate  a  pipeline  for 
the  entire  aqueduct  length.  However, 
mitigation  and  secondary  costs  reduce 
this  difference  considerably.  Total 
annual  operation  and  maintenance  costs  in 
1990  would  range  from  $1.3  to  $1.5 
million.  / 5 / 

4.3.2  The  estimated  costs  for  construc¬ 
tion  and  operation  of  secondary  water 
transport  systems,  which  would  deliver 
water  from  the  aqueduct  to  the  principal 
water  purveyors  in  Solano  County  (Fair- 
field,  Vacaville,  and  Suisun  City), 
would  be  paid  for  by  the  ii  vidual  water 
purveyors.  As  indicated  in  fable  4-3, 
the  cost  of  delivery  of  aqueduct  water 
from  the  Route  1  alignment  to  the  indi¬ 
vidual  water  purveyors  would  he  substan¬ 
tially  less  than  the  cost  of  delivery 
from  an  aqueduct  along  the  Route  2 
through  7  alignments.  Estimated  opera¬ 
tion  and  maintenance  costs  for  the  secon¬ 


dary  water  transport  systems  would  follow 
a  similar  t  rend . 

4.3.3  Based  on  estimated  construction 
costs,  operat  ion  costs,  and  future  proj¬ 
ect  interest  rates,  the  annual  fixed 
costs  of  State  Water  Project  water  deliv¬ 
ered  through  the  North  Bav  Aqueduct  in 
year  2000  will  be  S3, 531, 000  for  Solano 
Countv  and  $3,187,000  tot  Napa  Countv. 

The  cost,  including  the  variable  (pumn- 
ing)  costs,  for  delivery  of  full  entitle¬ 
ment  would  be  $  3 , 966 , 000/ vear  to  c,  ]uno 
or  $109 /acre- foot .  for  Napa,  the  of 

full  entitlement  deliver-  would  b- 
$4,222,000  or  $  1 0 9 /ac re- :  >ot .  At  Nin.'s 
currently  estimated  delivery  or'  13,. '8: 
acre-feet  in  2000,  t  ital  annual  cost  < 
would  be  $3,7  56,000  ir  $2' la  r--f.ee 
/ft/  These  figures  inc  !u  1.-  es  t  i  tna  r  --d  •«  t 

increases  due  to  inf  let  i  v:  .  R'ssih. 
mitigation  costs,  ither  than  fish  sc:  -  ns 
as  mandated  bv  State  law.  are  not 
inc luded . 

4.4  SPECIFIC  AI,  I  ON  MEN  1  !)!  SCSI  'I'  i  NS 

Route  No.  1 

4.4.1  Delta  water  won:  i  h-  li  v.-rtei  f  •• 
Cache  Slough  near  the  » *  i  t  v  -*f  V  ill.  ■ 
exist  ing  and  currently  '•remit  inr  mtak- 
pumping  station.  A  pO-in-h  diameter 
buried  pipe  would  t  runs  nor:  tie.  w.it-r 
northwest,  following  property  lines  where 
possible,  re  the  ini.  rse.t  ion  •:  Meridian 
Road  and  the  Sac  r  cat  • .  t  •  -  No  rt  he  r  r.  Railroad 
line.  Along  this  u •  >  oh  the  pipeline 

would  parallel  the  northern  boundary  of 
the  Jepson  Prairie  for  an  approximate 
distance  of  21  ,000  tout.  The  pipeline 
would  then  turn  and  run  southwest  for 
approximately  4,000  feet  before  turning 
west  to  parallel  the  existing  Sacramento- 
Northern  Railroad  line.  Upon  reaching 
the  city  limits  of  Fairfield,  where  the 
abandoned  Sacramento-Northern  Railroad 
tracks  have  been  removed,  the  pipeline 
would  run  southwest  along  the  northerly 
edge  of  the  former  Sac r amen t o-Nort he r n 
Railroad  right  of  wav,  now  owned  bv  the 
Citv  of  Fairfield.  The  pipeline  would 
pass  under  Intcu.-tut.  So  ,  ;  ■>  j  ■,  .  • 
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based  on  estimate  by  Department  of  Parks  and  Recreation  of  acreaqe  that  may  be  required  for 
adverse  impacts.  Cost  estimated  at  $1150/acre. 

n- 1 1 1  qa  t 

on  of 

J '  A 1  1  second ary  costs  (construction  and  power) 
DWR,  February  2 0,  1980.  There  would  not  be  a 

based  on 
ma  te  r  i  a  1 

letter  from 
di fference 

Stoddard 

between 

Assoc 
a  north* 

iat.es  to 

rn  vs.  a 

George  Deatheraqe 
southern  terminal 

reservoir  as  regards  the  cost  and  operation  of  a  secondary  transport  system  for  the  City  of  Benicia. 

c  Add  $750,000  to  alignments  2-7  if  pipeline  cannot  be  constructed  in  BC.DC's  primary  marsh  /one  and  must  be 
realigned  around  Nelson  Hill  east  of  Cordelia  Junction. 

^ Based  on  estimates  of  minimum  variable  operation,  maintenance,  power,  and  replat ement  charges  in  1990  tor  tne 
Solano  and  Napa  County  Flood  Control  and  Water  Conservation  Districts.  ’7'  boos  not  im  lude  costs  of 
maintenance  dredging  or  disposal  of  dredged  (Materia). 


the  existing  railroad  tunnel)  and  eon-  Route  No.  3 

t  inue  southwester lv  to  a  point  where  the 

railroad  right  of  way  swing*  north  4.4.3  The  diversion  point  for  Route  i 

towards  Willota.  At  this  point  the  would  he  identical  to  that  for  Roul  ^ 

pipeline  would  continue  approximately  No.  1  (i.e.,  Cache  Slough).  Water  would 

7,200  feet  southwest  parallel  to  Inter-  be  pumped  through  a  60-inch  buried  pipe- 

state  80  and  then  west  and  northwest  line  northwest  to  the  intersection  with 

(6,600  feet)  to  the  North  Cordelia  the  Sacramento-Northern  Railroad  line  and 

Forebav  and  pumping  plant.  From  the  then  west  for  approximately  11,400  feet 

pumping  plant,  a  36-inch  pipeline  would  along  the  northern  boundary  of  the  Jepson 

run  southwest  for  8,400  feet  (from  the  Prairie.  The  pipeline  would  then  turn 

North  Cordelia  Forebav)  to  the  Cordelia  southwest  through  the  northwest  corner  of 

Surge  Tank.  An  extension  of  the  existing  the  prairie  until  paralleling  the  eastern 
Fairfield  linear  park  bikeway  could  be  boundary  of  Travis  AFB.  The  pipeline 

constructed  over  ti. ■»  pipeline  in  the  would  then  turn  south  and  run  parallel  to 

urban  Fairfield  area.  Meridian  Road  to  a  point  just  south  of 

Creed  Road.  The  pipeline  would  then  turn 
west,  following  the  identical  alternative 
Route  No.  2  ( 2 A )  alignments  as  those  proposed  for  Routes  2 

and  2A. 

4.4.2  The  diversion  for  Route  3  would 

take  place  near  the  western  end.  of  Route  No.  4 

Calhoun  Cut.  From  this  point,  water 
would  he  transported  tin‘ou,’.ii  either  an 

open  lined  canal  (Route  d '  or  a  b'l-inch  4 . 4 .  a  Delta  water  would  be  pumped  from  a 

buried  pipeline  (Route  2A>  southwesterly  point  on  Lindsey  Slough  immediately  east 

to  Creed  Road .  The  alignment  would  then  of  an  existing  irrigation  channel  on  t  hi 

run  alongside  Creed  Road,  and  in  the  Peterson  Ranch.  The  Lindsey  Slough 

case  ot  a  canal,  around  the  southern  side  pumping  plant  would  lift  the  water  into 

of  a  small  hill  over  which  Creed  Road  60-inch  diameter  buried  pipeline  that 

passes  and  then  proceed  west  to  the  pro-  would  run  along  the  east  side  of  the 

posed  Travis  Pumping  Plant  site.  Route  irrigation  channel,  then  paralleling 

2A,  the  buried  pipeline,  would  continue  Robinson  Road  to  the  south.  The  pipeline 

along  Creed  Road  until  its  intersection  would  then  travel  west  under  Creed  Road 

with  Meridian  Road.  For  Route  2  the  to  its  intersection  with  Scandia  Road  an.: 

water  would  be  lifted  about  66  feet  at  then  turn  southwest  to  the  Travis  pumping 

the  Travis  Pumping  Plant  and  transported  plant  site.  From  the  Travis  pumping 

through  a  60-inch  buried  pipe  westward  plant  to  either  North  or  South  Cordelia 

through  Suisun  Citv.  The  alignment  would  Forebav,  the  Route  4  alignment  would  be 

then  run  southwest  across  the  northern  identical  to  those  proposed  for  Routes  2, 

boundary  of  Suisun  Marsh  to  the  South  2A,  and  3. 

Cordelia  Forebav  and  pumping  plant  site. 

A  36-inch  pipeline  would  run  northwest¬ 
erly  10,400  feet  to  the  Cordelia  Surge  Route  No.  6 

Tank.  Alternatively,  the  alignment  would 

bypass  the  northern  boundary  of  Suisun  4.4.5  Route  8,  a  buried  pipeline  with  a 

Marsh  by  transporting  the  water  north  at  diversion  point  on  Lindsey  Slough  would 

Thomasson,  travel  under  Interstate  80  and  have  an  identical  alignment  as  Route  4 
terminate  at  the  North  Cordelia  Forebav  except  that  it  would  parallel  Creed  Road 

and  pumping  plant  site.  From  the  North  along  the  south  rather  than  following 

Cordelia  Forebav,  the  water  would  be  directly  underneath  the  road.  From  the 

pumped  through  a  36-inch  pipe  southwest  Travis  pumping  plant,  the  Route  8  align- 

8,400  feet  to  the  Cordelia  Surge  Tank.  ment  would  become  a  buried  pipeline  and 


would  bo  identical  to  that  proposed  for 
Routes  2 ,  2  A ,  3 ,  and  4 . 

Route  No.  6 

4.4.6  Delta  water  would  be  pumped  from 
the  same  diversion  point  on  Lindsey 
Sloueh  as  that  proposed  for  Routes  4  and 
6.  The  water,  however,  would  be  trans¬ 
ported  in  an  open,  lined  canal  along  the 
same  alignment  as  Routes  4  and  5,  paral¬ 
lel  to  Creed  Road  up  to  a  point  approxi¬ 
mately  16,800  feet  from  its  intersection 
with  Scandia  Road.  At  this  point  the 
alignment  would  he  routed  around  a  hill 
that  Creed  Road  traverses  and  then  travel 
west  to  the  Travis  pumping  plant.  From 
the  Travis  pumping  plant,  the  alignment 
for  Route  6  would  become  a  buried  pipe¬ 
line  and  would  be  identical  to  those  pro¬ 
posed  for  Routes  2,  2A ,  3,  4,  and  3. 


Route  No.  7 

4.4.7  Water  would  be  pumped  from  Lindsey 
Slough  at  the  same  location  as  for  Routes 
4,  3,  and  6.  The  alignment  ot  the  60- 
inch  buried  pipeline  would  be  identical 
to  Routes  4,  5,  and  6  until  the 
intersection  of  Creed  Road  and  Highway 
113.  From  Highway  113,  the  pipeline 
would  run  southwest  across  the  Jepson 
Prairie  to  a  point  near  the  intersection 
of  Lambie  and  Goose  Haven  Roads,  approxi¬ 
mately  two  miles  east  of  Denverton.  From 
this  point,  the  pipeline  would  run  west 
along  the  souths ide  of  Lambie  Road  to  its 
intersection  with  Highway  12,  then  travel 
northwest  along  Highway  12  to  Scandia 
Road.  The  pipeline  would  then  be  routed 
west  to  the  Travis  pumping  plant.  From 
the  pumping  plant  the  alignment  for  Route 
7  would  be  identical  to  those  proposed 
for  Routes  2,  2 A,  3,  4,  3,  and  6. 
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5.0 


AFFECTED  ENVIRONMENT 


5.1  land  resources 
>.i.i  topography 

5.  1.1.1  The  project  area  is  generally 
flat,  with  hilly  areas  to  the  west  and 
the  south.*  Between  Lindsey  Slough  and 
Denverton,  vernal  ponds  (see  5.2.  1.1 
Hydrology,  Surface  Water)  are  located  in 
swale  topography.  This  topography  is 
characterized  by  a  faintly  billowing  land 
surface  with  low  coalescent  mounds  6  to 
12  inches  higher  than  the  adjacent 
depress  ions .  / 1 / 

5. 1.1.2  North  of  Travis  AFR,  several 
small  hills  range  in  elevation  up  to  180 
feet  above  mean  sea  level.  South  of 
Travis  AFB,  the  topography  is  level,  with 
elevations  of  between  20  and  30  feet. 
Further  to  the  south,  Suisun  Marsh  is  at 
or  just  above  sea  level,  while  the 
Potrero  Hills  rise  to  an  elevation  of 
about  400  feet  with  slopes  of  30  percent 
or  more.  Between  Fairfield  and  Cordelia 
the  project  area  is  generally  level 
except  for  Nelson  Hill,  which  rises  to 
approximately  300  feet.  West  of  Cordelia 
elevations  increase  to  about  200  feet. 

5.1.2  GEOLOGY 


5.  1.2.1  Geomorphic  Processes 

5.  1.2.1.  I  The  project  area  is  located  in 
and  just  west  of  Sacramento  Valiev.  The 
Sacramento  Valley  and  the  San  Joaquin 
Valley  to  the  south  form  the  Great 
Central  Valley  of  California.  In  the 
level,  low-lying  areas  of  the  project 
corridor,  occasional  flooding  leads  to 
sedimentation  of  the  floodplains  by  the 
deposition  of  finp-grained  material. 


5.  1.2.  1.2  Erosion  would  be  expected 
pr  i  ma  rilv  in  the  hillv  port  ions  of  the 
project  area,  although  erosion  would  also 
be  expected  in  level  areas  when  fields 
are  fallow  and  heavy  rain  falls. 

Streams  in  the  area  erode  material  from 
the  western  and  southern  hills  and  trans¬ 
port  the  sediment  downstream  to  the 
sloughs  and  marsh.  Deposition  occurs  in 
stream  channels  or  sloughs  when  the  speed 
of  the  water  slows  sufficiently  to 
deposit  suspended  material.  Such  a  sedi¬ 
mentation  process  has  been  increasingly 
apparent  in  Cache  Slough  during  the  past 
several  years  (see  Section  5.2.  1.3.4). 

5. 1.2.2  Surficial  Deposits 

5.  1.2.2.  1  Most  of  the  project  area  is 
covered  by  younger  and  older  alluvium 
with  scattered  outcrops  of  the  Tehama  and 
related  rock  formations  (Figure  5-1). 

The  younger  alluvium  consists  predomi¬ 
nantly  of  floodplain  deposits,  largely 
composed  of  silt  and  fine  sand,  while 
also  including  sand,  silt,  gravel,  and 
clay.  The  younger  alluvium  also  contains 
areas  of  stream  channel  deposits  which 
consists  of  sand  and  gravel  deposited  in 
streams.  The  material  is  generally  less 
than  25  feet  thick  in  most  places  and  is 
generally  above  the  saturated  zone.  The 
soils  in  the  project  area  developed  on 
the  younger  alluvium  are  fine-grained 
with  poor  surface  drainage  and  low  perco¬ 
lation  rates. 

5. 1.2. 2. 2  The  older  alluvium  is  a  heter¬ 
ogeneous  sequence  of  stream-laid  depos¬ 
its.  The  material  consists  of  siltv 
clav,  gravel,  and  sand.  The  fine-grained 
deposits  predominate  in  most  of  the  older 
alluvium  with  gravel  and  sand  occurring 
as  tongues  and  lenses.  The  materials  are 
loose  to  moderately  compacted  and  hive 


*The  term  "project  area",  means  the  general  vicinity  of  t  lie  proposed  aqueduct 
alignments  in  Solano  County. 


developed  a  mature  soil  which  contains  a 
laver  of  dense  clay.  The  permeability  of 
the  older  alluvium  varies  considerably, 
being  high  in  the  areas  of  sand  and 
gravel  and  low  where  fine-grained 
materials  predominate,  such  as  in  the 
project  area.  Older  alluvium  covered  by 
well-  developed  soils  tends  to  transmit 
water  slowly  because  of  the  clayey  layers 
in  the  soil  (see  Section  5.1.3). 

5.  1.2. 2. 3  The  Tehama  Formation  is 
located  in  scattered  outcrops  in  the 
project  area.  The  material  forms  many  of 
the  small  hills  in  the  area.  The  mate¬ 
rial  is  moderately  compacted  silt,  clay, 
and  silty  fine  sand  with  lenses  of  sand 
and  gravel,  silt  and  gravel,  and  conglom¬ 
erate  which  has  been  cemented  by  calcium 
carbonate.  Minor  amounts  of  other  sedi- 
mentarv  rocks  occur  in  the  project  area. 
These  rocks  are  related  to  the  Tehama 
Formation  and  thus,  are  similar  in 
character. 

5.  1.2. 2. 4  Bay  Mud,  a  silty  clay,  covers 
the  marsh  areas.  The  Bay  Mud  is  soft  and 
plastic  when  wet  and  tends  to  shrink, 
harden,  and  become  brittle  when  dry. 

5.  1.2. 2. 5  The  Montezuma  Formation  con¬ 
sists  of  unconsolidated  deposits  of  sand, 
silt,  and  gravel.  It  is  mapped  on  the 
northern  edge  of  the  Montezuma  Hills 
(Figure  5-1 ) . 

5. 1.2.3  Water-Bearing  Units 

5.  1.2. 3.1  The  most  important  aquifers 
are  the  gravel  and  sand  deposits  within 
the  older  alluvium  and  in  the  Tehama 
Formation  and  related  deposits.  In  the 
older  alluvium,  permeability  is  greater 
north  of  the  project  area.  The  water 
derived  from  the  older  alluvium  is 
generally  of  excellent  quality  for 
irrigation,  but  too  hard  (i.e.,  high 
mineral  content)  to  be  desirable  for 
domest ic  use . 


5. 1.2. 3. 2  The  gravel  and  sand  aquifers 
in  the  Tehama  and  related  formations  are 
less  permeable  than  those  in  the  older 
alluvium.  Locally,  the  aquifers  yield 
large  quantities  of  water  to  irrigation 
wells.  The  water  in  the  shallow  aquifers 
is  similar  in  quality  to  that  in  the 
older  alluvium,  but  some  water  in  deeper 
wells  is  found  to  have  high  sodium 
concentrat  ions . 


5.1.3  SOILS 

5.  1.3.1  Soil  Associations  / 3 / 

5. 1.3. 1.1  The  soil  associations  in  rhe 
project  area  are  mapped  on  Figure  5-2 
and  described  below.  Soil  associations 
are  groups  of  similar  soils  occurring  in 
the  same  topographic  sequence  and  named 
for  the  major  soil  of  that  group. 

5. 1.3. 1.2  The  majority  of  the  project 
area  is  covered  by  soils  of  either  the 
San  Ys  idro-Ant ioch  association  or  the 
Solano-Pescadero  association.  The  soils 
have  a  dense  clav  to  clav  loam  subsoil 
which  restricts  rooting  depth  and,  in 
some  areas,  limits  drainage.  Other  soils 
in  the  project  area  include  mainlv  rhe 
prime  agricultural  soils  of  the  Capav- 
Clear  Lake,  Yolo-Rrentwood,  and  Yolo- 
Sycamore  associations.  In  general  ,  these 
soils  are  deep,  moderately  well-drained 
soils  that  were  formed  in  alluvium  and 
have  fairly  high  clay  contents. 

5. 1.3. 1.3  The  soils  near  the  proposed 
pumping  station  sites  on  Lindsev  and 
Cache  Sloughs  are  mapped  as  the  Capav- 
Clear  Lake  association.  These  soils  are 
clay  to  clay  loam  in  texture  and  have  a 
high  shrink-swell  potential  throughout 
the  soil  profile.  Shrink-swell  potential 
refers  to  the  expected  volume  change  in 
the  soil  that  accompanies  a  change  in 
moisture  content.  The  soils  tend  to 
retain  moisture  and  swell  up  when  wet 
and  to  shrink  as  thev  drv.  In  general  , 
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soils  with  a  high  percentage  of  clay  have 
a  high  shrink-swell  potential. 

5.  1.3.  1.4  A  substantial  portion  of  the 
project  area  is  covered  with  soils  of  the 
moderately  well-drained  San  Ysidro- 
Ant  ioch  association.  These  soils  have 
dense  clay  or  clay  loam  subsoils  that 
restrict  rooting  depth.  The  soil  surface 
horizons,  to  a  depth  of  12  to  20  inches, 
have  a  low  shrink-swell  potential  while 
the  dense  clay  subsoils  have  a  high 
shrink-swell  potential. 

5. 1.3. 1.5  The  Solano-Pescadero  soil 
association  is  scattered  throughout  the 
eastern  two-thirds  of  the  project  area. 
These  soils  are  somewhat  poorly  drained, 
have  dense  clay  subsoils  and,  in  some 
areas,  are  saline  (salt-affected).  The 
subsoil  has  a  high  shrink-swell  potential 
while  the  surface  horizons  have  moderate 
to  high  shrink-swell  potentials, 
depending  on  the  clay  content  of  a 
specific  site. 

5. 1.3. 1.6  Directly  north  of  Little 
Honker  Bay  a  small  area  of  Corning  asso¬ 
ciation  soils  are  located.  These  soils 
have  a  loamy  surface  about  15  to  20 
inches  hick  with  a  low  shrink-swell 
potential.  However,  the  clay  subsoil 
about  15  inches  thick,  has  a  high  shrink- 
swell  potential.  Underlying  this  clay 
layer,  generally  about  30  inches  below 
the  soil  surface,  is  dense,  gravelly 
sandy  loam  with  a  low  shrink-swell 
potent  ial . 

5. 1.3. 1.7  Altamont-Diablo  soil  associa¬ 
tion  is  found  in  the  Potrero  Hills,  near 
Cement  Hill,  near  Rio  Vista  Junction,  and 
southwest  of  the  proposed  pumping  station 
for  Route  2.  The  soils  are  shallow  to 
bedrock,  about  25-50  inches  deep,  and 
have  a  high  shrink-swell  potential 
because  of  their  high  clay  content.  The 
Dibble-Los  Osos  association,  found  north 
of  Fairfield,  is  also  found  on  terraces 
and  uplands  and  is  shallow  to  bedrock. 

The  shrink-swell  potential  of  the  soil  is 
moderate  to  high. 


5. 1.3. 1.8  The  Yolo-Brentwood  and  Yolo- 
Sycaraore  soil  associations  are  found  near 
Fairfield.  These  soils  are  generally 
very  deep  soils  with  moderate  to  high 
shrink-swell  potentials.  Sycamore  soils 
are  usually  artificially  drained  to  main¬ 
tain  the  water  table  at  a  depth  greater 
than  60  inches. 


5. 1.3. 2  Agricultural  Capability 

5. 1.3.2. 1  The  maioritv  of  the  project 
area  is  covered  by  agricultural  soils 
requiring  special  management  and  crop 
selection.  Prime  agricultural  land  is 
found  mainly  near  the  Fairf ield-Suisun 
City  area  and  in  the  eastern  section  of 
the  project  area  near  Lindsey  and  Cache 
Sloughs  (Figure  5-2).  / 4 / 

5. 1.3. 2. 2  The  U.  S.  Soil  Conservation 
Service  has  established  a  land-capability 
classification  system  to  evaluate  soils 
by  potential  agricultural  productivity. 
Soils  are  placed  in  capability  groupings 
based  on  limitations  of  the  soils  when 
used  for  field  crops,  the  response  of 
soils  to  management  practices,  and  poten¬ 
tial  damage  to  the  soils  if  used  for 
field  crops. 

5. 1.3. 2. 3  Class  I  and  Class  II  soils  are 
generally  considered  to  be  prime  agricul¬ 
tural  land,  because  the  soils  have  few 
limitations  which  restrict  their  use  or 
require  special  agricultural  and  conser¬ 
vation  practices.  As  shown  in  Figure 
5-2,  Class  I  and  II  soils  are  found  in 
the  project  area  near  Fairf ield-Suisun 
City,  near  Travis  AFB,  and  near  Lindsey 
and  Cache  Sloughs. 

5.1.4  SEISMICITY 


5 . 1.4.1  The  San  Francisco  Bay  region  is 
a  seismically  active  area.  A  number  of 
faults,  including  two  known  active  ones, 
are  located  in  the  project  area  (Figure 
5-1).  Other  faults  in  the  San  Francisco 


Bay  area  could  affect  the  project  area. 

/  5/ 

5. 1.4.2  The  Green  Valley  fault  is 
located  in  Green  Valley  approximately  6 
miles  west  of  Fairf ield-Suisun  City.  The 
fault  trends  northwesterly  and  exhibits 
many  features  which  indicate  it  is  an 
active  fault,  including  offset  fences  and 
power  lines  which  indicate  active  fault 
creep,  disrupted  drainage  patterns,  and  a 
number  of  small  earthquake  epicenters 
mapped  along  the  fault  trace.  The  Green 
Valley  fault  has  a  special  study  zone 
designation  under  the  Alquist-Pr iolo  Act 
of  1972.  Detailed  evaluation  to  locate 
the  fault  trace  prior  to  construction 
activity  and  special  construction 
measures  are  required.  /6 / 

5. 1.4.3  The  Concord  fault  is  another 
active  fault,  located  about  12  miles 
southwest  of  Fairf ield-Suisun  City  and 
south  of  the  Carquinez  Strait .  The 
largest  known  earthquake  on  the  Concord 
fault  had  a  magnitude  of  5.4  on  the 
Richter  scale.  The  fault  is  also  located 
within  an  Alquist-Pr iolo  Act  special 
studies  zone.  Ill  The  Hayward, 

Calaveras,  and  San  Andreas  faults  are  the 
other  active  faults  located  in  the 
general  vicinity  which  could  seismically 
affect  the  project  area. 

5. 1.4.4  Faults  of  unknown  activity  are 
also  located  in  the  Fairfield  area. 

These  faults  include  the  Midland  fault, 
which  crosses  Travis  AFB,  the  Lagoon 
Valley  fault,  the  Vaca  Valley  fault  and 
an  unnamed  fault  in  the  hills  north  of 
Interstate  80  along  Waterman  Ranch  Road. 
Faults  of  questionable  activity  are  also 
found  at  Cement  Hill  and  in  the  Potrero 
Hills.  / 8 / 

5.1.5  OTHER  GEOLOGICAL  HAZARDS 


5 .  1 .  5 . 1  Eros  ion 

Erosion  appears  to  be  relatively  limited 
in  most  of  the  project  area.  In  the 


relatively  flat  portions  of  the  project 
area,  erosion  is  probably  limited  to 
sheet  erosion  (where  the  water  flows  in 
sheets,  rather  than  in  well-defined  chan¬ 
nels)  and  to  erosion  of  streambank  chan¬ 
nels  in  small  rills  and  gullies.  In  the 
western  and  southern  hills  erosion  is 
probably  more  extensive,  particularly  in 
areas  where  vegetation  is  sparse  or  lack¬ 
ing  entirely.  Streams  in  the  hills  also 
erode  the  rock  material  downstream. 


5. 1.5.2  Landsliding 

No  mapped  landslides  are  located  in  the 
project  area.  Landslides  are  mapped  in 
the  hills  west  of  Green  Valley,  but  they 
do  not  appear  to  be  in  the  proposed  con¬ 
struction  area.  / 9 / 

5. 1.5.3  Subsidence 


Subsidence  is  a  potential  problem  in  the 
eastern  portions  of  the  project  area,  but 
that  potential  has  not  been  studied.  The 
Pacific  Gas  and  Electric  Company  operates 
25  to  30  wells  in  the  vicinity  of  Lindsev 
Slough,  Calhoun  Cut,  and  Lambie  Roads. 

/10  / 

In  addition,  Pacific  Gas  and  Electric 
uses  several  depleted  gas  fields  in  the 
Rio  Vista  area  for  storage. 

5. 1.5.4  Liquefaction 

Liquefaction  is  the  transformation  of 
granular  water-saturated  material  from  a 
solid  state  into  a  liquid  state  as  a 
result  of  increased  pressure  within  the 
material  and  often  as  a  result  of 
earthquake-induced  shaking.  The  agricul¬ 
tural  land  between  Cordelia  and  Fairfield 
is  particularly  susceptible  to 
liquefaction.  / 1 1 / 


5.2  WATER  RESOURCES 


5.2.1  SURFACE  WATERS 


5 . 2 .  1  .  1  Hydrology 

5.2.  1.1.1  Hydrologic  features  in  the 
project  area  include  perennial  and  inter¬ 
mittent  streams  and  lakes,  sloughs,  and 
marshlands.  The  majority  of  streams  in 
the  project  area  are  intermittent,  which 
means  they  contain  flowing  water  during 
certain  times  of  the  year,  usually  during 
the  rainy  winter  and  spring  seasons.  The 
streams  in  the  northern  part  of  the  proj¬ 
ect  area  originate  in  the  eastern  hills 
of  the  Coast  Ranges  and  flow  southeast 
and  south  into  the  sloughs  and  eventually 
into  the  Sacramento-San  Joaquin  Delta  and 
Suisun  Bay.  Several  of  the  creeks,  such 
as  Alamo  Creek,  are  perennial  (always 
flowing)  in  their  upper  reaches,  then 
become  intermittent  as  they  cross  the 
level  plain  area.  Others,  such  as 
Sweeney  Creek,  are  intermittent  through¬ 
out  their  course.  Some  of  the  creeks, 
for  example  Gibson  Canyon  Creek,  have 
been  modified  by  levee  construction,  or 
channe 1  izat ion .  In  the  southeastern  por¬ 
tion  of  the  project  area,  intermittent 
streams  flow  north  and  east  from  the 
Montezuma  Hills  into  the  sloughs  and 
bays.  The  Big  Ditch  is  a  north-flowing 
stream. 

5.2. 1.1.2  Tidal  sloughs,  which  are 
"swamp"  waterways  subject  to  ebb  and 
floodflows,  are  located  along  the  east 
central  and  south  central  portions  of  the 
project  area  including  Haas,  Cache, 
Lindsey,  Nurse,  Denverton,  Suisun,  and 
Cordelia  Sloughs.  Levees  have  been 
constructed  around  many  of  the  sloughs. 
Cache  and  Lindsey  Sloughs  are  connected 
by  Hastings  Cut.  Lindsey  Slough, 
extended  by  Calhoun  Cut  and  Barker 
Slough,  is  generally  considered  to  be  a 
deadend  waterway.  Cache  Slough  is 
extended  by  Haas  Slough  and  Ulatis  Creek, 
which  drains  a  major  portion  of  the 


Northeast  Solano  County  watershed  area. 
The  City  of  Vallejo  currently  diverts 
water  for  domestic  use  from  Cache  Slough, 
and  there  are  numerous  private  agricul¬ 
tural  withdrawals  and  returns  from  both 
Cache  and  Lindsey  Sloughs. 

5.2. 1.1.3  The  general  hydraulic  charac¬ 
teristics  of  Lindsey  Slough  are  slightly 
different  from  Cache  Slough  during  the 
periods  of  heavy  precipitation  and  run¬ 
off  when  high  flows  from  Ulatis  Creek 
enter  Cache  Slough.  However,  during 
periods  when  Ulatis  Creek  is  dry,  both 
sloughs  are  essentially  deadend  water 
channels.  Flood  and  ebb  flows  in  l.indsev 
Slough  are  slightlv  smaller  than  Cache 
Slough,  probably  reflecting  variations  in 
agricultural  and  domestic  withdrawals, 
evaporation,  and  ground  water  seepage. 

On  November  27  and  28,  1979,  the  Depart¬ 
ment  of  Water  Resources  conducted  flow 
measurements  in  Cache  Slough  that 
revealed  a  net  ebb  flow  of  98  cfs .  / 1 2 / 
During  peak  usage  periods  (summer 
months),  the  net  flow  in  both  channels  is 
upstream. 

5.2.  1.1.4  Suisun  Marsh  is  located  south 
of  Fairf  ield-Suisuti  Citv.  Permanent 
marsh  areas  consist  of  many  acres  of  con¬ 
trolled  marshes.  These  areas  are  diked, 
but  the  dikes  are  opened  to  allow  peri¬ 
odic  flooding.  Seasonal  marsh  areas  are 
evident  on  the  outer  edges  of  Suisun 
Marsh . 

5.2.  1.1.5  In  the  area  between  Calhoun 
Cut  and  Denverton  Slough  a  number  of 
vernal  or  springtime  bodies  of  water  are 
located.  The  term  vernal  pools  applies 
to  a  variety  of  intermittent  bodies  of 
water  which  form  in  the  winter  and 
spring,  but  drv  up  hv  summer.  The 
smallest  of  these  are  swales  which  fill 
with  water  after  each  rain  and  hold  water 
for  a  few  davs.  The  swales  have  a 
diameter  of  a  few  vards  and  a  maximum 
water  depth  of  a  few  inches.  Swales  are 
described  as  faint l v  billowing  landforms 
and  characterized  hv  many  low,  coalescent 
or  rounded  mounds  that  are  8  to 


10  inches  higher  than  the  basin-shaped 
1  areas  between  them. 

5. 2. 1.1. 6  Vernal  lakes  are  the  largest 
water  bodies  which  fill  with  rainwater 
during  the  winter  and  hold  water  for  a 
number  of  weeks  after  the  rainv  season 
ends.  The  lakes  may  have  diameters  of 
1 6 S  to  250  feet  and  a  water  depth  up  to 
two  feet.  The  vernal  water  bodies  are 
[j  separated  by  round  mounds  called  mima 

S'  mounds.  The  mounds  vary  in  basal  diame- 

|  ter  from  10  feet  to  more  than  100  feet 

j;  and  in  height  from  about  12  inches  to 

about  7  feet.  The  origin  of  vernal  pools 
;i  is  not  completely  understood.  The  pools 

■  tend  to  dry  up  inwardly,  and  in  the  dry¬ 

ing  process  they  develop  concentric  cir¬ 
cles  of  distinctive  vegetation.  / 1 3 /  See 
,j  Sect  ion  5.3.  1.2. 

j 

!  5.2. 1.1.7  Runoff  in  the  winter  months  is 

'  mainly  a  result  of  precipitation,  while 

sj  runoff  in  the  summer  is  mostly  from  irri- 

1  gation  drainage.  Several  streams  in  the 

I  northern  part  of  the  project  area,  such 

as  Ulatis  and  Alamo  Creeks,  have  been 
improved  or  realigned  for  flood  control, 
j  /14/  Nearby  farmers  use  creeks  as  a 

|  source  of  irrigation  water  and  also  as 

I  receptors  for  runoff.  These  creeks  drain 

southeastward,  eventually  joining  one  of 
the  sloughs  of  the  Sacramento  River  sys- 
|  tern.  In  the  central  and  western  section 

|  of  the  project  area,  irrigation  water 

I  comes  from  natural  creeks ,  such  as  Union 

Creek.  Excess  runoff  drains  into  these 
creeks  and  eventually  into  Suisun  Marsh. 


5 . 2 . 1 . 2  Flood  ing 


Flood-prone  areas  in  the  project  are 
mostly  located  near  the  major  creeks  and 
near  the  boundary  of  the  sloughs.  The 
eastern  segment  of  each  route  originates 
in  a  flood  hazard  area.  The  southwestern 
portion  of  the  project  area  is  also 
flood-prone,  including  a  large  part  of 
the  area  west  of  Barker  Slough.  There 
are  flood-prone  areas  in  Fairfield  sur¬ 
rounding  streams  such  as  Laurel  Creek 
which  flow  through  the  city.  Most  of  the 
other  proposed  route  alignments  cross 


areas  designated  bv  the  I’ .  S.  Department 
of  Housing  and  Urban  Development  as  "Zone 
A"  flood-prone  areas.  / 1 5 /  Actual  flood- 
water  depths  have  not  been  determined  in 
the  flood-prone  areas.  These  areas  have 
a  1  percent  probab i 1 i t v  of  flooding  in 
anv  given  vear.  /lb/ 

5.2. 1.3  Water  Qualitv 

5.2. 1.3.1  Considerable  but  limited  water 
quality  data  are  available  for  Cache 
Slough  at  the  Citv  of  Vallejo  intake, 
dating  back  to  the  original  placement  o f 
the  diversion  in  1953.  Weeklv  chloride 
data  are  available  in  the  Vallejo  Water 
Treatment  Plant  laboratory  records  from 
1953  to  the  present.  Total  dissolved 
solids  (TDS)  measurements  began  in  1975. 
More  comprehensive  water  quality  sampling 
in  Cache  Slough  was  begun  in  September 
1979  by  the  City  of  Vallejo.  These  data 
include  a  variety  of  important  water 
quality  parameters  such  as  mineral  con¬ 
tent  and  organic  and  inorganic  chemical 
concentrations.  A  summary  of  available 
water  quality  data  is  presented  in 
Appendix  C. 

5.2.  1.3.2  Analysis  of  the  chloride  data 
for  Cache  Slough  (at  Vallejo  intake  1  and 
Lindsev  Slough  (above  Liberty  Island 
Ferry)  provides  an  indication  ol  the  gen¬ 
eral  water  quality  charct er is t ics  in  the 
region.  Chloride  concentr.it  ions  in  Cache 
Slough  show  a  generally  linear  increase 
over  the  1960-65  and  1970-76  periods. 
Since  the  qualitv  of  Sacramento  River 
water  (at  Rio  Vista)  has  remained 
relatively  constant  over  the  period, 
these  increases  in  chloride  concent  rat  ion 
may  reflect  changes  in  agricultural 
practices  in  the  region  over  manv  years. 

In  the  1977-79  period,  data  indicate  that 
chloride  and  total  dissolved  solids  (TDS) 
values  in  Cache  Slough  have  increased 
significantly.  TDS  and  chloride 
concentrations  are  generally  higher 
during  the  spring  runoff  period  and 
decrease  during  the  summer  months  when 
better  qualitv  Sacramento  River  water  is 
being  drawn  into  the  upper  reaches  of  the 
slough.  TDS  and  chloride  concent  rat  ions 


also  uenoral  lv  increase  in  an  upstream 
d  1  rec  t  i  en  . 

5  .  2  .  1  .  ' ,  1  I.  i  ndsev  Slouch  water  i;ua!itv 
ala  collected  from  IQS)  to  i n .  1  i  — 

.-.it  es  s  !  i  eht  !  v  het  t  er  qua  !  i  t  v  w  i  t  h 
respect  to  TDS  and  chloride  than  round 
for  Cache  Slough.  Yearly  aver  i go  ch i cr- 


ss  rapid 


serve l  in 
oils  i  nd  i  - 


ide  and  TDS  values  indicate  i  less  rapid 
rat  e  of  increase  i  n  concent  rat  over 

the  same  l<*hO-hr>  period  than  observed  in 
Cache  Slouch.  Seasonal  variations  indi¬ 
cate  the  highest  TDS  and  chi  or  ide  concen¬ 
trations  occur  durian  the  w i  i  i  t  •  ■  i  ini 
spring  months  when  nr  ec  in  it  it  i  an  1 
runoff  are  at  peak  levels,  Mineral  con¬ 
centrations  in  l.indsev  d  "ugh  are 
reported  to  he  higher  than  the  Sacrmento 
River  (at  Ri"  Vista  >  because  of  poor 
quality  ground  water  seepage  and  irriga¬ 
tion  return  flows.  / 17/  A  poor  circula- 
t  ion  pattern  also  contributes  to  the 
higher  TDS  and  chloride  concent  rat  ions 
found  in  l.indsev  Slough  compared  with  the 
Sacramento  River. 
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5.  2.  1.3.4  Suspended  solids  are  an 
important  water  quality  parameter  since 
many  other  pollutants  (e.g.,  fecal  coli- 
form  bacteria,  heavv  metals’)  are  often 
attached  to  these  particles.  In  addition 
to  their  role  as  carriers  of  other  pol¬ 
lutants,  a  high  level  of  suspended  solids 
can  create  other  problems  such  as  elevat¬ 
ing  the  turbidity  of  water  and  causing 
siltation  of  waterways.  Cache  Slough  in 
the  vicinity  of  the  Citv  of  Vallejo's 
existing  water  intake  has  experienced  an 
increasing  degree  of  siltation  in  recent 
years,  although  the  increase  has  not  been 
quantified.  Upstream  agricultural 
practices  within  the  Vacaville  and  Dixon 
watersheds  have  received  some  of  the 
blame  for  the  increased  siltation  in 
Cache  Slough,  although  expanding  urban 
development  in  the  Vacaville  area  is 
undoubtedly  contributing  to  the  problem. 
Tn  recent  years,  the  Citv  of  Vallejo  has 
had  to  do  an  increasing  amount  of 
maintenance  dredging  around  the  Cache 
Slough  intake  to  keep  it  clear.  /1R/ 

5 . 2  .  1  .  1  .  5  Solano  Countv  has  recently 
completed  a  surface  runoft  management 
plan  for  northern  Solano  Countv  which 
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SURFACE  RUNOFF  POLLUTANT  LOADS 
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Runoff  Manage 

merit  Plan,  Appendices. 


BOD  -  Biological  Oxygen  Demand 
TSS  -  Total  Suspended  Solids 
TN  -  Total  Nitrogen 
TP  -  Total  Phosphorus 


irrigation  waters,  and  losses  from 
distribution  and  drainage  canals.  The 
younger  alluvium  and  stream  channel 
deposits  provide  excellent  ground  water 
recharge  in  areas  where  the  soils  are  not 
too  clayey. 

5. 2. 2. 4  The  total  storage  capacity  of 
the  aquifer  interval  20  to  200  feet  is 
1,952,000  acre-feet,  with  1,712,000  acre- 
feet  in  the  Putah  Plain  basin  and  226,000 
acre-feet  in  the  Suisun-Fairf ield  area. 
However,  only  approximately  one-half  the 
total  storage  capacity  may  be  usable 
because  of  water  quality  contaminants. 
Both  basins  have  an  estimated  safe  pump¬ 
ing  yield  that  ranges  from  106,000  to 
159,700  acre-feet /year . 

5. 2. 2. 5  Ground  water  levels  vary  through 
the  project  area.  The  ground  water  move¬ 
ment  is  generally  toward  the  sloughs  and 
marshes  to  the  east  and  south.  The  high¬ 
est  ground  water  levels  are  found  west 
and  south  of  Fairfield  and  Suisun  City. 
High  ground  water  levels  may  also  be 
found  in  the  northernmost  portion  of  the 
project  area,  which  is  part  of  the  Putah 
Plain  ground  water  basin.  High  ground 
water  levels  also  occur  near  the 

s loughs . 

5. 2. 2. 6  Ground  water  is  used  extensively 
in  the  portions  of  Solano  County  where  it 
is  available.  The  use  of  ground  water  in 
Napa  County  is  generally  limited  because 
of  small  aquifers  and  low  well  yields. 

/ 20/  (Also  see  Section  3. 2. 2. 2.) 

5.3  BIOLOGICAL  RESOURCES 


5.3.1  VEGETATION 

5. 3. 1.1  General  Characteristics 

The  dominant  vegetation  type  in  the 
project  area  is  grassland.  Some  of  the 
land  has  been  leveled,  while  other  por¬ 
tions  are  unmodified.  In  both  cases,  the 
land  is  used  primarily  to  produce  grasses 


as  forage  for  cattle  and  sheep.  Vernal 
pools  are  present  in  parts  of  the  unmodi¬ 
fied  grassland  in  the  eastern  portions  of 
the  project  area.  These  pools  support  a 
characteristic  flora  dominated  by  various 
species  of  annual  plants.  Some  land  is 
used  for  intensive  agriculture,  particu¬ 
larly  within  the  Cache  Slough  watershed 
area.  Corn  and  sugarbeets  are  the  most 
common  crops,  while  orchards  are  also 
present.  The  major  sloughs  within  the 
project  area  (Cache  Slough,  Lindsey 
Slough,  Calhoun  Cut)  have  riparian  vege¬ 
tation  (willows,  alders,  and  shrubs) 
growing  along  their  banks.  Riparian 
vegetation  can  also  be  found  along  some 
of  the  larger  creeks.  Eucalyptus  trees 
have  been  planted  in  various  locations 
throughout  the  area  to  serve  as  wind¬ 
breaks.  The  northern  portion  of  the 
Suisun  Marsh  lies  within  the  project 
area,  containing  seasonally  flooded 
grasslands,  riparian  vegetation,  fresh¬ 
water  marsh,  and  small  areas  of 
pickleweed . 

5. 3. 1.2  Distinctive  Communites 


5.3. 1.2.1  Vernal  Pools.  Vernal  pools 
form  in  small,  hardpan-f loored  depres¬ 
sions  in  the  valley  grassland.  The  pools 
fill  with  water  during  the  winter,  then 
gradually  dry  up  in  the  spring  and 
summer.  As  the  pools  dry,  various  spe¬ 
cies  of  annual  plants  flower  along  the 
margin.  Vernal  pools  are  common  in  the 
Jepson  Prairie  area,  forming  in  areas  of 
semi-rolling  landscape  with  alternating 
hummocks  and  depressions  (see  Plate  4a). 
The  areal  extent  and  size  of  individual 
pools  vary  considerably;  pools  as  small 
as  1-2  square  metres  are  common.  / 21/ 

The  location  of  the  major  vernal  pools 
within  the  project  area  is  shown  on  map 
segment  Figures  6-1  to  6-11. 

5.3. 1.2.2  At  least  200  plant  species  are 
known  to  occur  typically  in  vernal  pools 
—  over  70  percent  of  which  are  native  to 
California.  In  addition,  many  of  these 
species  appear  to  be  entirely  restricted 
to  vernal  pools.  / 22/  Shallow  pools  are 


t  ;h 


usually  dominated  by  plants  such  as 
Limnanthes  or  Lasthenia  spp.,  while 
slightly  deeper  pools  are  dominated  by 
Downingia  sp.  Some  of  the  deepest  pools 
support  plants  such  as  Neostapfia, 
Orcuttia,  Lagenere,  and  Orthocarpus.  / 2 3 / 
These  and  other  vernal  pool  genera 
include  several  rare,  threatened,  or 
endangered  plant  species. 

5. 3. 1.2. 3  Riparian  Vegetation.  The  most 
significant  areas  of  riparian  vegetation 
in  the  eastern  portion  of  the  project 
area  occur  along  Calhoun  Cut  ,  Lindsey 
Slough,  and  to  some  extent,  Cache  Slough. 
Willows  and  cottonwoods  are  a  character¬ 
istic  vegetative  feature  along  Calhoun 
Cut  (see  Plate  3a).  Tules  and  other 
emergent  vegetation  are  also  present  at 
the  upper  end  of  Calhoun  Cut.  The  small 
islands  in  Lindsey  Slough  are  heavily 
vegetated  with  trees,  such  as  alders, 
willows,  and  cottonwoods,  and  other 
native  vegetation  (Plate  la).  The  highly 
modified  banks  of  Cache  Slough  are  not  as 
extensively  vegetated  as  those  of  Lindsey 
Slough.  Cache  Slough  has  only  some  scat¬ 
tered  native  and  introduced  shrubs  and 
trees  (cottonwoods,  alders,  willows,  and 
eucalyptus ) (P late  2a). 

3.3. 1.2.4  The  western  portion  of  the 
project  area  borders  the  northern  margin 
of  Suisun  Marsh.  The  major  sloughs  in 
this  portion  of  the  Marsh  support  some 
riparian  vegetation.  Willows  and  other 
riparian  trees  are  present  along  the 
northern  part  of  Cordelia  Slough  as  well 
as  tules,  dock,  and  cattails  in  areas  of 
standing  water  (Plate  9b).  Significant 
amounts  of  riparian  vegetation  also  occur 
along  Denverton  Slough. 

5.3. 1.2.5  Jepson  Prairie.  The  Jepson 
Prairie  generally  encompasses  the  area 
east  of  Travis  AFB,  south  of  Cache 
Slough,  and  north  of  Highway  12  (Figure 
5-4).  A  vegetation  survey  was  conducted 
during  1979  in  a  portion  of  the  Jepson 
Prairie  area,  along  the  proposed 
alignments  for  Routes  2  and  2A  of  the 
North  Bay  Aqueduct.  / 24/  The  area  is 
dominated  by  native  grassland  and  vernal 
pool  species  (see  Plate  3b).  A  total  of 


122  species  of  plants  was  recorded  from 
the  area,  including  40  vernal  pool  spe¬ 
cie-  ,  70  grassland  species,  and  12  marsh 
and  rioarian  species  (in  and  near  Calhoun 
Cut).  Two  rare  species  were  encountered 
in  this  area:  vernal  pool  dodder 
(Cuscuta  howel liana)  and  minature 
downingia  (Downingia  humilis).  Miniature 
downingia  is  currently  a  candidate  spe¬ 
cies  for  listing  as  threatened  on  the 
federal  endangered  species  list.  A  more 
recent  survey  was  conducted  in  1980  in 
the  vicinity  of  Routes  1  and  4.  The 
results  of  this  survey  are  included  in 
Appendix  D. 

5.3.  1.2.6  Grassland.  Grasslands  are  the 
dominant  vegetation  type  found  within  the 
project  area.  Most  of  the  area  east  of 
Fairfield  is  covered  by  grassland, 
including  the  Jepson  Prairie  area.  Some 
of  the  areas  are  managed  to  provide 
forage  for  livestock,  wh i 1 e  other  grass¬ 
lands  are  maintained  in  their  natural 
state . 

5.3. 1.2.7  Agriculture.  Most  of  the 
intensive  agricultural  activities  are 
concentrated  in  the  northeastern  portion 
of  the  project  area.  Row  crops,  such  as 
corn  and  sugarbeets,  are  the  most  common 
crops  cultivated  in  this  area.  Orchards 
are  present  in  the  western  portion  of  the 
project  area  (west  of  Fairfield  and 
Suisun  C  itv  )  . 

5.3. 1.2.8  Suisun  Marsh.  Suisun  Marsh 
contains  approximately  10  percent  of  the 
remaining  wetlands  in  the  State  of 
California.  The  Marsh  has  been  admin¬ 
istratively  divided  into  a  primarv  man¬ 
agement  area  consisting  of  84,000  acres 
of  brackish  tidal  marsh,  managed  wet¬ 
lands,  adjacent  grasslands,  and  water¬ 
ways,  and  a  secondary  management  area, 
containing  22,500  acres  of  significant 
buffer  lands  (Figure  5-4).  / 2  5 /  The 
tidal  marsh  area  is  dominated  by  tule  and 
bulrush,  plants  which  provide  habitat  for 
waterfowl  and  other  animals.  The 
northwestern  portion  of  Suisun  Marsh 
which  is  crossed  bv  several  of  the 
proposed  alturnat  ive  alignments  consists 
of  a  combinat ion  of  managed  marsh  and 
pasture  lands  (see  Plate  9a). 


5.3.  1.3  Threatened  and  Endangered 
Spec ies 

5.3. 1.3.1  Only  one  plant  species  that 
occurs  within  the  project  area,  Solano 
grass  (Orcuttia  mucronata),  is  currently 
listed  by  the  U.  S.  Fish  and  Wildlife 
Service  (USFWS)  as  an  endangered  species. 
However,  several  additional  plant  species 
are  regarded  as  candidate  species  for 
listing  by  the  USFWS,  and  have  been 
designated  as  threatened,  endangered,  or 
species  of  concern.  Most  of  the  threat¬ 
ened  and  endangered  species  occur  in  the 
Jepson  Prairie  or  Suisun  Marsh  area.  The 
actual  locations  of  these  plants  within 
the  project  area  have  been  mapped  on 
segment  maps  (Figures  6-1  to  6-11). 
Several  of  the  plants  are  vernal  pool 
species,  including  Solano  grass,  Colusa 
grass,  and  miniature  downingia.  Most  of 
the  remaining  species  are  also  character¬ 
istic  of  wet  areas,  occurring  along  the 
banks  of  sloughs  or  in  marshes  and  wet 
meadows.  A  florist  ic  survey  of  areas 
along  the  proposed  North  Bay  Aqueduct 
alignments  was  conducted  in  1980  to 
determine  potential  impacts  on  threat¬ 
ened,  endangered,  and  unique  species  (see 
Appendix  D).  The  survey  results  indi¬ 
cated  the  North  Bay  Aqueduct  could  be 
built  without  disrupting  any  stands  of 
rare  plants. 

5.3.2  FISH  AND  WILDLIFE 


5. 3. 2.1  Wildlife  and  Domestic  Animals 


5.3.2. 1.1  Suisun  Marsh  is  located  on  the 
Pacific  Flyway,  a  major  route  followed  by 
migratory  birds.  The  Marsh  is  not  an 
important  breeding  area,  but  does  provide 
critical  feeding  and  resting  areas  for 
wintering  waterfowl.  Common  waterfowl 
found  in  Suisun  Marsh  include  pintail 
ducks,  mallards,  green-winged  teal, 


wigeon,  shovelers,  whitef routed  geese, 
and  American  coots.  I’pland  areas  provide 
habitat  for  many  wildlife  species  includ¬ 
ing  shrews,  bats,  raccoons,  skunks, 
weasels,  coyotes,  foxes,  mice,  rabbits, 
and  deer.  / 2 6 /  The  main  domestic  animals 
present  on  pasture  lands  are  cattle. 

5. 3. 2. 1.2  Riparian  woodland  consists  of 
trees  taller  than  3  metres  with  a  dense 
understory  of  shrubs.  This  habitat  is 
present  to  varying  degrees  along  the 
sloughs  in  the  project  area.  Wildlife  is 
abundant  in  this  area,  with  81  species  of 
birds  recorded  from  nearby  Delta  riparian 
woodlands.  These  include  waterfowl, 
songbirds,  and  raptors.  Mammals  expected 
to  occur  in  the  riparian  woodlands 
include  opossums,  moles,  and  skunks.  / 2 7 / 
Riparian  woodland  provides  wildlife  food 
and  cover,  and  is  more  valuable  wildlife 
habitat  than  the  adjacent  grasslands  and 
cult iva ted  land . 

5.3.2. 1.3  The  Jepson  Prairie  provides 
habitat  for  both  wildlife  and  domestic 
animals,  since  it  includes  areas  of  cul¬ 
tivated  fields,  pasture  land,  and  vernal 
pools.  Waterfowl  and  shorebirds  are 
attracted  to  vernal  pools  and  flooded 
fields  during  the  winter.  Ducks,  swans, 
geese,  egrets,  and  cranes  are  commonly 
found  resting  and  feeding  in  this  habi¬ 
tat.  Unflooded  fields,  especially  corn¬ 
field  stubble  and  pasture  lands,  are  also 
valuable  as  a  wintering  habitat  for 
birds;  they  provide  food  for  geese, 
pheasants,  quails,  and  doves.  Many 
raptorial  birds,  such  as  American 
kestrels,  while-tailed  kites,  red-tailed 
hawks,  and  turkey  vultures,  require  open 
areas  for  hunting. 

5. 3. 2. 1.4  Mammals  are  also  present 
throughout  the  Jepson  prairie  area.  The 
common  types  include  opossums,  moles, 
black-tailed  jack  rabbits,  ground  squir¬ 
rels,  pocket  gophers,  mice,  voles, 
coyotes,  grey  foxes,  raccoons,  weasels, 
and  skunks.  While  some  species  (ground 
squirrels,  pocket  gophers,  California 
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voles)  prefer  open  areas,  mammal 
diversity  is  increased  where  there  is 
cover  provided  by  shrubs,  windbreaks, 
woodpiles,  and  so  on.  Domestic  animals 
are  also  common  in  the  area.  Cattle  and 
sheep  are  the  principal  livestock  main¬ 
tained  on  pasture  lands.  Horses  are  kept 
in  a  few  locations,  and  dogs  and  cats  are 
generally  present  around  residences. 

5. 3. 2. 2  Fisheries 

5. 3. 2. 2.1  Lindsey  Slough.  Because 
Lindsey  Slough  was  the  site  original ly 
selected  as  the  diversion  point  for  the 
North  Bay  Aqueduct,  the  California 
Department  of  Fish  and  Game  (DFG)  period¬ 
ically  collected  fish  from  the  Slough 
between  1975-1979.  A  total  of  25  species 
were  collected,  using  otter  trawls, 
seines,  and  gill  nets.  / 38 /  Fish  were 
also  collected  from  Lindsey  Slough  during 
1979  by  a  private  consultant .  / 2 9 /  A 
total  of  21  species  were  collected  with  a 
beach  seine,  10  of  which  were  not  cap¬ 
tured  during  the  DFG  surveys.  While 
these  surveys  are  useful  in  determining 
the  type  of  fish  likely  to  occur  in 
Lindsey  Slough,  the  results  do  not  neces¬ 
sarily  reflect  abundance. 

5. 3. 2. 2. 2  Striped  bass  (Morone 
saxatilis),  an  important  introduced  sport 
fish  in  the  San  Francisco  Bay  area,  was  a 
common  species  in  the  Lindsey  Slough 
sampling.  Most  of  the  fish  collected 
were  young  of  the  year.  These  larvae  and 
juveniles  were  captured  primarily  during 
the  months  of  June  (1975,  1977,  1978)  and 
August  (1975).  King  (chinook)  salmon 
(Oncorhynchus  tshawytscha) ,  which  also 
supports  a  sport  and  commercial  fishery 
in  coastal  waters  and  migrates  into  Delta 
waters,  were  occasionally  present  in 
Lindsey  Slough.  All  of  the  specimens 
collected  were  relatively  large  (the 
smallest  individual  measured  54  cm). 

5. 3. 2. 2. 3  Other  anadromous  fish  col¬ 
lected  in  Lindsey  Slough  were  steelhead 
and  American  shad.  In  addition  to 


anadromous  fish,  freshwater  gamefish, 
forage  fish,  and  miscellaneous  species 
were  periodically  collected  in  Lindsey 
Slough.  The  freshwater  gamefish  include 
white  catfish,  channel  catfish,  bluegill, 
white  crappie,  black  crappie,  and  large- 
mouth  bass.  These  species  were  collected 
in  Lindsey  Slough  in  low  numbers  at  vari¬ 
ous  times  of  the  year.  Important  forage 
species  present  in  Lindsey  Slough  include 
threadfin  shad,  Delta  smelt,  and  longfin 
sme  1 1 . 

5. 3. 2. 2. 4  No  fish  collections  have  been 
made  in  either  Cache  Slough  or  Calhoun 
Cut.  Since  Calhoun  Cut  is  an  extension 
of  Lindsey  Slough,  the  species  collected 
in  Lindsey  Slough  may  also  be  present  in 
Calhoun  Cut.  Parts  of  Calhoun  Cut  have 
been  extensively  modified,  reducing  the 
habitat  value  and  possibly  reducing  fish 
diversity.  Much  of  Cache  Slough  has  also 
been  channelized,  reducing  the  riparian 
vegetation  along  the  dikes.  The  water 
quality  in  Cache  Slough  has  deteriorated 
to  a  greater  extent  than  in  Lindsey  due 
to  urban  runoff  from  Vacaville  and  irri¬ 
gation  drainage  ot  surrounding  agricul¬ 
tural  lands.  It  is  probable  that  fish 
abundance  and  diversity  is  lower  in  Cache 
Slough  than  in  Lindsey  Slough. 

5. 3. 2. 3  Threatened  and  Endangered 
Spec ies 

5. 3. 2. 3.1  The  distribution  of  the  giant 
garter  snake  (Thamnophis  couchi  gigas),  a 
candidate  species  for  protection  by  the 
U.  S.  Fish  and  Wildlife  Service,  is  not 
well  known.  This  species  is  currently 
considered  rare  by  the  California 
Department  of  Fish  and  Game.  Its  range 
apparently  extends  from  the  vicinity  of 
the  Sacr amento-San  Joaquin  Delta  south 
through  Kern  County.  The  giant  garter 
snake  is  considered  to  be  aquatic  con¬ 
fined  to  areas  around  permanent  fresh 
water.  / 30 /  It  prefers  areas  of  open 
water  without  extensive  riparian  vegeta¬ 
tion.  The  giant  garter  snake  has  not 
been  recorded  from  Lindsev  or  Cache 


Sloughs;  this  area  of  the  Delta  is  appar¬ 
ently  west  of  its  normal  range.  / 3 1 /  How¬ 
ever,  it  is  possible  that  the  giant 
garter  snake  could  occur  within  the  proj¬ 
ect  area. 

5. 3. 2. 3. 2  The  black  rail  (Laterallus 
jamaicensis)  has  been  recently  observed 
in  freshwater  marsh  areas  of  Suisun 
Marsh.  This  species  has  been  designated 
by  both  California  Department  of  Fish  and 
Game  and  the  U.  S.  Fish  and  Wildlife 
Service  as  rare. 

5. 3. 2. 3.3  The  salt  marsh  harvest  mouse 
(Reithrodontomys  raviventris  halicoetes), 
designated  by  the  U.  S.  Fish  and  Wildlife 
Service  and  California  Department  of  Fish 
and  Game  as  an  endangered  species,  is 
known  to  occur  in  Suisun  Marsh.  This 
species  is  found  only  in  salt  marshes 
supporting  a  continuous  stand  of  pickle- 
weed  (salicornia) .  One  area  of  known 
habitat  is  along  Cordelia  Slough,  south 
of  the  proposed  alignments  for  Routes  2 
through  7.  Probable  habitat  for  the  salt 
marsh  harvest  mouse  also  occurs  along 
Suisun  Slough,  south  of  the  alignment  for 
Routes  2-7,  and  around  the  tip  of  Denver- 
ton  Slough,  south  of  Route  7.  / 32/ 

5. 3. 2. 3. 4  The  Delta  green  ground  beetle 
(Elaphrus  viridis)  has  been  recently 
listed  by  the  U.  S.  Fish  and  Wildlife 
Service  as  an  endangered  species.  A 
critical  habitat  area  for  the  beetle  has 
also  been  defined  and  is  generally 
located  between  Barker  Slough  and  Calhoun 
Cut.  This  beetle  is  apparently 
restricted  to  the  edges  of  two  vernal 
pools  in  this  area.  The  previous  loss  of 
vernal  pools  due  to  stream  conversion  of 
natural  habitats  to  agricultural  and 
urban  use  may  have  limited  the  range  of 
the  Delta  green  ground  beetle.  / 3 3 /  The 
northern  proposed  NBA  alignment  passes 
within  half  a  mile  of  ground  beetle  habi¬ 
tat  (see  Appendix  D). 

5.4  AIR  RESOURCES 

5.4.1  Cl, I  MATE 

5.4.1. 1  While  pollutant  emissions  are 
fairly  constant  throughout  the  year, 


pollutant  concentrations  in  the  air 
fluctuate  widely,  depending  on  the 
weather.  / 34/  Air  quality  is  affected  by 
climatic  conditions  such  as  cloud  covers, 
wind  directions  and  speed,  and  tempera¬ 
ture  inversions.  Strong  regional  winds, 
predominantly  from  the  west  and  south¬ 
west,  bring  pollutants  from  the  San 
Francisco  Bay  area  to  Solano  County.  / 3 5 / 
Winds  are  strongest  during  the  summer;  in 
winter  the  winds  are  more  variable.  / 3 6 / 

5.4.  1.2  Meteorological  conditions  in 
southwestern  Solano  County  are  typical  of 
the  temperate  San  Francisco  Bay  area, 
with  cool  rainy  winters  and  warm  drv 
summers.  The  northeastern  portion  of  the 
County  has  weather  conditions  character¬ 
istic  of  the  Sacramento  Valley,  where 
marine  influence  is  minimal,  summers  are 
hot  and  dry,  and  winter  temperatures  are 
often  near  the  freezing  point.  Unob¬ 
structed  sunlight,  present  in  greater 
amounts  during  the  dry  summers,  stimu¬ 
lates  production  of  secondary  pollutant 
oxidant  s . 

5.4.2  AIR  QUALITY  -  CURRENT  TRENDS 

5.4.2. 1  The  southwestern  port  ion  of 
Solano  County  lies  within  the  San 
Francisco  Bav  Area  Air  Quality  Management 
District  (BAAQMD),  and  the  northeastern 
portion  of  the  County  lies  within  the 
Yolo-Solano  County  Air  Pollution  Control 
District  of  the  Sacramento  Valley  Air 
Basin.  The  Solano  County  portion  of  the 
BAAQMD  is  a  nonattainment  area  (i.e., 
federal  standards  for  these  pollutants 
are  not  currently  achieved)  for  carbon 
monoxide  (CO)  and  oxidants.  / 3  7  /  Carbon 
monoxide,  a  toxic  gas,  is  a  localized 
problem  near  busy  streets  and  highwavs. 
Oxidants  in  Solano  and  Napa  Count  ies 
primarily  consist  of  ozone,  an  area-wide 
pollutant  whose  precursors  are  hydro¬ 
carbons  and  oxides  of  nitrogen.  / 38 / 

5.4. 2.2  The  portion  of  Solano  County  in 
the  Sacramento  Valley  Air  Basin  is  also  a 
nonattainment  area  for  CO,  and  oxidants, 
and  in  addition  is  a  nonattainment  area 
for  suspended  particulates  (primarily  due 
to  dust  and  agricultural  burnings).  / 39/ 
Sources  of  CO  are  similar  to  those  in  the 
Bay  area.  Oxidant  levels  appear  to  be 


5.4.4  FUTURE  PROBLEMS  AND  CONSTRAINTS 


high  as  a  result  of  wind  transport  of 
pollutants  from  the  San  Francisco  Bay 
area.  The  oxidant  standard  was  exceeded 
during  the  years  where  oxidant  was  Future  housing  and  industrial  development 

measured  in  both  Rio  Vista  and  Fairfield.  in  Solano  and  Napa  Counties  will 

However,  more  recent  years  show  a  smaller  generally  have  an  adverse  effect  on  air 

number  of  standard  excesses,  which  may  be  quality  and  make  it  more  difficult  to 
indicative  of  a  general  trend  of  lower  meet  and  maintain  air  quality  standards, 

ozone  concentrations.  A  possible  large  future  source  of 

emissions  in  the  project  area  vicinity 
which  could  have  a  major  impact  on  air 

5.4.3  AIR  QUALITY  MANAGEMENT  quality  is  the  proposed  Pacific  Gas  and 

Electric  (PGandE)  Power  Plant  at 
Collinsville.  This  plant  would  be 

5.4. 3.1  Air  quality  plans  for  the  Bay  expected  to  emit  large  amounts  of  sulphur 

area  and  Sacramento  Valley  basins  have  dioxide,  oxides  of  nitrogen,  and  carbon 

been  written  by  the  Association  of  Bay  monoxide. 

Area  Governments  (ABAG)  and  the 
Sacramento  Regional  Area  Planning  Com¬ 
mission,  respectively.  In  the  Bay  Area  5.5  CULTURAL  RESOURCES 

Basin,  including  Napa  and  Solano  Coun¬ 
ties,  the  emphasis  is  on  attainment  of 

the  oxidant  standard  through  further  5.5.1  ARCHAEOLOG ICAL  SITES 

reduction  of  hydrocarbon  emissions. 

With  respect  to  hydrocarbons  emission 

from  mobile  source,  the  Bay  Area  Air  5. 5. 1.1  Numerous  prehistoric  archaeo- 

Quality  Plan  suggests  pollution  control  logical  sites  are  recorded  throughout  the 

equipment  on  new  motor  vehicles  and  on  central  and  southern  Solano  Countv 

trucks  currently  in  use,  and  periodic  region.  The  existing  records  tend  to 

inspections  of  cars  and  trucks.  indicate  that  the  greatest  number  of 

known  archaeological  sites  are  concen- 

5.4. 3.2  Additional  NOx  control  measures  trated  around  maj.ir  drainage  systems  in 

are  not  planned  at  this  time  with  the  protected  valleys  which  extend  toward  the 

goal  of  leaving  nitrogen  oxides  emissions  sloughs,  marshes,  rivers  and  bays  that 

at  a  relatively  constant  level  over  the  characterize  the  southern  end  of  Solano 

next  20-25  years.  /41/  Carbon  monoxide  County.  The  records  also  imply  that  the 

control  strategies  in  the  Rav  Area  Rasin  immediate  environs  of  the  numerous  inter- 
involve  reducing  CO  levels  in  motor  mittent  creeks  and  drainages  situated 

vehicle-exhaust,  improving  traffic  flow,  throughout  the  project  are  archaeologi- 

and  improving  alternative  transportation  cailv  sensitive, 
systems  to  the  private  automobile.  The 

Sacramento  Regional  Area  Air  Quality  Plan  5.5.1.?  Rased  on  the  known  record,  Green 

recommends  a  number  of  measures  for  pol-  Valiev,  Suisun  Valiev,  lagoon  Val 1<  v,  and 

lutant  emissions  control  in  Solano  thp  Lindsey  S 1 ough-t  a  1 houn  Cut  area  ave 

County,  including  transportation  improve-  been  identified  as  pa r t  i .  u 1  a r  1  v  sensitive 

ments  ,  motor  vehicle  inspection  and  regarding  both  the  existence  >t  known 

maintenance  programs,  implementation  of  archaeological  sites  and  the  potent  lal 

existing  land  use  plans,  and  land  use  for  encountering  add  it  ion.il  nnievoided 

studies  to  determine  the  impacts  of  sites.  Ihe  arih.ae.  iigii.il  sensitivity  it 

increased  densities  and  to  reorder  local  these  areas  has  been  established  k'V  a 
development  priorities.  /4 2 /  number  of  early  a  ademo  arihaenlogi.nl 
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investigations  in  Central  Solano  County  grow  23.2  percent  in  population  between 

as  well  as  more  recent  F.IR  generated  1980  and  1985,  to  a  total  of  approxi- 

fieid  invest igat  ions  concentrated  in  mately  270,000.  The  Association  of  Bay 

those  areas.  /43,  44,  45,  46/  However,  Area  Governments'  projection  for  the 

the  majority  of  the  terrain  through  which  Solano  County  population  in  1985  is  in 

the  alternative  alignments  would  pass  has  agreement  with  the  Department  of  Finance 

not  been  subject  to  previous  archaeologi-  figure  of  268,000.  By  1990  the  popula- 
cal  field  investigations.  Extensive  t ion  is  expected  to  reach  326,000. 

archaeological  work  will  be  done  on  the  Solano  County  is  expected  to  experience 

route  chosen  for  the  North  Bay  Aqueduct.  the  third  largest  gain  in  population  for 

California  counties  which  had  1980  popu¬ 
lations  of  100,000  or  more. 

5.5.2  HISTORICAL  STRUCTURES  AND 

FEATURES  5.6.2  The  population  of  Solano  County, 

approximatel y  223,000,  is  distributed  in 
seven  cities  and  scattered  rura. 

5. 5. 2.1  Field  surveys  of  selected  align-  locations.  / 50 /  The  unincorporated  area 

ments  for  the  North  Bay  Aqueduct  were  of  the  County  contains  only  about  8 

performed  in  early  August  1980.  Routes  percent  of  the  population.  Development 

1,  4,  and  6  in  the  project  area  were  sub-  in  the  Countv  is  concentrated  in  three 

jected  to  a  surface  field  inspection,  and  areas:  the  southwest  (Val le jo-Ben  icia )  , 

the  potential  for  encountering  archaeo-  north  central  (Vacaville),  and  the  west 

logical  resources  in  the  various  sensi-  central  (Suisun  City,  Fa ir f ield-Travis 

tive  locales  was  identified.  The  AFB) .  The  Va 1 le jo-Benic i a  area  accounts 

findings  of  this  field  survey  are  summar-  for  approximately  93,000  residents;  the 

i zed  in  section  6.5  of  this  report  and  Vacaville  area  has  a  population  of 

attached  in  Appendix  E.  44,000,  and  the  remaining  66,000 

residents  occupy  the  urban  areas  and 

5. 5.2.2  Numerous  structures  and  features  fringes  of  the  central  county  (Suisun 

important  to  the  history  of  Solano  County  City,  Fairf ield-Travis  AFB). 

are  documented  in  the  vicinity  of  the 

project  area.  /47,  48,  49/  However,  a  5.6.3  In  central  Solano  Count  the  bulk 

review  of  the  record  suggests  that  no  of  the  population  is  associated  with  the 

known  historic  resources  fall  within  any  Suisun  City-Fairf  ield  complex.  Between 

of  the  alignment  alternatives.  It  is  1950  and  1975  the  City  of  Fairfield 

noted,  however,  that  the  Cement  Hill  increased  twelve-fold  in  population  (from 

Historic  Resources  are  situated  irnme-  4,000  to  50,000).  The  annexation  of  the 

diatelv  north  of  Route  1.  In  addition,  7.5  square  mile  Travis  AFB  in  1966  con- 

Cordelia  Junction  has  numerous  histori-  tributed  to  the  almost  200  percent 

callv  significant  structures  which  are  increase  in  population  between  1960  and 

situated  close  to  several  alternative  1970.  Additionally,  much  of  the  growth 

alignments  including  a  small  redwood  barn  in  the  1960s  was  the  result  of  immigra- 
(Ca.  1890)  located  in  Green  Valiev,  t ion  to  the  area  due  to  relatively  low 

northwest  of  Cordelia  Junction,  and  the  housing  costs  and  accessibility  to  Bay 

Su i sun-Fa i r f i e Id  Railroad  Station  (Ca.  area  employment. 

1010)  located  in  Suisun  City. 

5.6.4  The  population  within  the  Fair- 
field  Sphere-of-Inf luence  is  expected  to 

5.0  POPULATION  increase  by  34  percent  between  1980  and 

1990.  / 5 1 /  The  population  in  the  Sphere- 
ot - 1 nt  luence  of  Suisun  City  is  projected 

5.6,1  The  State  Department  of  Finance  to  climb  ste.idil\.  rising  a  total  ot  It 

has  projected  that  Solano  Countv  will  Fa  ir f i e 1 d-Tr av i s  area,  is  projected  to 


5.7  LAND  USE 


5.7.1  LAND  USE  TRENDS 


percent  by  1990.  The  combined  urban 
growth  in  these  two  areas  may  bring  the 
total  of  central  Solano  County  to  over 
92,000  by  the  year  2000. 

5.6.5  The  Green  Valley  area  west  and 
southwest  of  Fairfield  may  be  expected  to 
experience  a  great  deal  of  growth  due  in 
part  to  its  proximity  to  San  Francisco 
Bay  area  transportation  corridors.  The 
Association  of  Bay  Area  Governments 
(ABAG)  projects  a  1985  population  in  this 
area  of  6,498,  a  five-fold  increase  over 
the  1975  population.  As  many  as  8,442 
residents  could  be  expected  by  1990. 
However,  the  present  Solano  County 
General  Plan  designations  in  rural  Green 
Valley  would  only  allow  development  to 
accommodate  4,100  persons.  / 5 2 / 

5.6.6  The  General  Plan  for  Suisun  City 
(1979)  projects  a  population  holding 
capacity  of  21,000,  revised  downward  from 
earlier  estimates  that  ranged  up  to 
30,000.  The  current  commitments  to 
development  in  Suisun  City  are  expected 
to  increase  the  population  to  at  least 
15,000  in  the  mid-1980s.  / 5 3/  The  Fair- 
field  General  Plan  projects  a  potential 
increase  of  82,000  residents  in  its 
Sphere-of-Inf luence  by  the  year  2000 
(excluding  population  changes  related 
specifically  to  Travis  AFB).  The  low 
growth  scenario  estimates  113,750  resi¬ 
dents  by  2000,  while  with  high  growth  the 
population  could  reach  162,950.  / 5 4 / 

5.6.7  The  population  of  Napa  County  in 
1979  was  approximately  95,000,  over  half 
in  the  incorporated  City  of  Napa,  and  the 
remainder  distributed  among  the  Cities  of 
Calistoga,  St.  Helena,  and  Yountville, 
and  unincorporated  areas.  / 5 5 /  Urbaniza¬ 
tion  is  concentrated  in  the  southern 
County  and  around  the  City  of  Napa.  In 
November  1980,  Napa  County  voters 
approved  a  measure  which  would  institute 
a  growth  management  policy  geared  to  a 

1  percent  annual  growth  rate.  However, 
residential  development  controls  in  the 
City  of  Napa  were  recently  rescinded. 


5.7.  1.1  More  than  90  percent  of  the  land 
area  of  central  Solano  County  is  in  agri¬ 
cultural  use  or  is  parks,  marsh,  or  range 
land.  Agricultural  products  include 
field  crops,  fruit  and  nut  trees,  corn, 
and  tomatoes.  The  Suisun  Marsh  Resource 
Conservation  District  covers  55,000  acres 
in  the  southern  countv.  A  vast  grassland 
occupies  the  area  east  of  Travis  AFB, 
known  as  Jepson  Prairie  (see  Section 
5.3.1).  Approximately  10,000  acres  ot 
developed  urban  area  exist  in  Suisun  Gitv 
and  Fairf ield-Travis .  / 56 / 

5. 7. 1.2  Most  of  the  existing  development 
in  Suisun  City  has  taken  place  in  the 
confined  area  between  Suisun  Marsh  and 
Fairfield's  southern  boundary  (West  Texas 
Street  and  the  Southern  Pacific  right  of 
way).  In  1965  Suisun  City's  developed 
area  covered  approximately  130  acres. 

/ 57 /  Subdivision  development  in  recent 
years  has  converted  the  majority  of  land 
adjacent  to  Suisun  City  east  of  Marina 
Boulevard  and  north  of  State  Route  12  to 
residential  land  use. 

5.7. 1.3  The  Suisun  City  General  Plan 
projects  that  by  the  mid-1980s  the  devel¬ 
oped  area  will  be  2,690  acres.  The  City 
is  currently  proceeding  on  actions  to 
deannex  large  portions  of  those  lands 
within  its  boundaries  which  are  also  in 
the  Suisun  Marsh.  Residential  develop¬ 
ment  is  forecast  to  provide  about  6,600 
new  dwelling  units  and  consume  1,460 
acres  of  land  by  1985.  The  Suisun  City 
General  Plan  designates  most  residential 
development  as  low  to  medium  density, 
with  multi-family  development  limited  to 
40  percent  of  the  total  housing  stock. 
Industrial  and  commercial  uses  will 
occupy  over  900  acres  according  to  the 
General  Plan,  which  will  nearly  double 
the  amount  of  land  in  commercial  use. 
Large  open-space  preserves  are  planned 


in  th<‘  eastern  part  of  the  Suisun  City 
S phere-o f - I n f 1 uence ,  on  the  borders  of 
Travis  AFR.  The  direction  of  citv 
expansion  will  he  toward  the  northeast. 
Attainment  of  a  population  of  21,000  is 
based  on  the  anticipated  annexation  and 
development  ot  land  east  of  Walters  Road 
and  south  of  Hast  Tabor  Avenue. 

5.7.  1.4  The  Citv  of  Fairfield  covered  an 
area  of  1,800  acres  in  1965  with  approxi¬ 
mately  70  percent  in  residential  use. 

,/58/  The  following  vear  Travis  AFB  was 
annexed  adding  near  1 v  5,000  acres  to  the 
Oitv's  size.  Rv  1975,  the  population  was 
50, dd?,  and  Fa  i  r 1  i  e 1 d-Trav  is  had  a  devel¬ 
oped.  area  of  about  8,000  acres.  /59/ 
Fairfield's  Sphere -of- I n f 1 uence  includes 
a  southwestern  corridor  stretching  along 
Highwav  1-80  t  o  Cordelia,  a  small 
unincorporated  population  center.  The 
Fairfield  deneral  Plan  recommends  that 
two  urban  growth  centers  be  established 
in  the  planning  area  --  one  including  the 
existing  Fairfield  urban  area  and  the 
other  centered  around  Cordelia,  where 
population  is  proiected  to  reach  37,000 
with  a  developed  area  of  A, 500  acres. 

/ 60 /  This  contrasts  with  the  present 
development  which  covers  fewer  than  100 
ac res  . 

5.7. 1.5  Ma  ior  growth  in  Fairfield  is 
anticipated  to  be  in  two  general  areas: 
l)  southwest,  absorbing  the  College,  the 
south  end  of  Green  Valiev,  and  some  of 
the  Cordelia  area;  and  2)  along  the 
northern  citv  boundaries  from  the  east 
side  of  Suisun  Valiev  to  Peabodv  Road, 

The  total  urbanized  land  area  will  be 
about  9,300  acres  bv  1985,  including 
residential  expansion  on  over  525  acres. 
Within  the  Fairfield  S phere-o f- In f  1  uence 
approximately  9,000  acres  of  undeveloped 
land  exists,  much  of  it  prime  agricul¬ 
tural  soil  which  will  be  developed  by  the 
year  2000,  assuming  implementation  of  the 
Fairfield  General  Plan.  The  land  use 
element  of  the  General  Plan  designates 
over  half  (5,500  acres)  of  the  undevel¬ 
oped  land  for  residential  development  and 
the  remainder  for  al I  tvpes  of  commercial 
and  industrial  uses.  Most  of  the  resi¬ 
dential  development  is  planned  to  he  low 


density  (2.5  to  4.2  units  per  gross 
acre).  Future  development  on  prime  agri¬ 
cultural  land  is  also  expected  in  Green 
Valiev,  Paradise  Valiev,  Cordelia,  and 
south  of  North  Texas  Street.  However, 
prime  agricultural  soils  in  Suisun  Valiev 
and  north  and  south  of  1-80  are  desig¬ 
nated  for  protection  under  Fairfield's 
General  Plan. 

5.7.  1.6  Vallejo  has  a  population  of 
approximately  80,000  (in  1980)  and  has  a 
developed  area  of  about  13,000  acres 
(including  development  at  Mare  Island 
Naval  Shipyard  1.  The  C’tv  is  located 
with  the  Carquinez  Strait,  to  the  south, 
the  Napa  River  and  marsh  areas  to  the 
west,  the  countv  line  and  steep  hills  to 
the  north,  and  the  Citv  of  Benicia  to  the 
east.  These  factors  will  limit 
development  to  an  ult imate  popular  ion  of 
about  130,000.  Most  of  the  area 
available  for  new  development  lies  along 
the  eastern  periphery  ofthe  Citv  from 
Carquinez  Strait  to  1-80  on  the  north. 
Development  through  1985  is  expected  to 
take  place  between  Redwood  and  Tennessee 
Streets  east  of  1-80,  and  in  the  Glen 
Cove  area  south  of  1-780.  Residential 
development  is  projected  to  provide  about 
5,500  new  dwelling  units  on  1,700  acres 
bv  1985. 

5.7.  1.7  Benicia  is  i  Citv  of  1  < ,  )n0  tin. 
1980)  with  about  ),0G;i  acres  of  urbanized 
area  on  the  northern  edge  of  Carcuinez 
Strait.  The  development  ot  Ben  ini  a  is 
limited  bv  physical  constraints: 

Carquinez  Strait  to  the  south,  Vallejo  to 
the  west,  Suisun  Marsh  to  the  east,  and 
steep  terrain  to  the  north.  Most  of  the 
area  available  for  new  development  lies 
north  of  1-780  toward  Take  Herman  Road. 

Rv  1985  residential  development  is  fore¬ 
cast  to  consume  710  acres  of  land,  and 
development  from  all  land  uses  wi 1 1 
increase  the  total  urbanized  land  area  to 
4 ,400  ac  res . 

5. 7. 1.8  Vacaville  has  a  population  ot 
over  40,000  (in  1980  1  and  a  lew  1  oped 
land  area  exceeding  5,.’f'0  acres.  hie  to 
its  location  in  Vac. a  Valiev  and  tin 
absence  of  phvsic.il  harriers  t< 


development,  the  eapacitv  of  the  City  is 
several  times  its  current  size.  Develop¬ 
ment  through  1980  is  expected  to  occur  at 
Browns  Valiev,  northwest  into  Vaca 
Valley,  and  in  most  open  areas  south  of 
1-80  and  west  of  Leisure  Town  Road.  The 
total  urbanized  land  area  by  1985  is 
projected  to  be  about  8,400  acres,  with 
2,100  acres  designated  for  new  residen¬ 
tial  development  between  1975  and  1985. 

5. 7.  1.9  In  the  unincorporated  areas  of 
Solano  County  that  are  not  within  the 
sphere-o f- in f luence  of  existing  cities, 
land  uses  are  projected  to  remain  largely 
agricultural  and  recreational.  The  small 
towns  of  Dixon  and  Rio  Vista  had  a  com¬ 
bined  developed  area  of  about  1,800 
acres  in  1975.  Dixon  is  surrounded  bv 
land  suitable  for  development,  but 
it  is  prime  agricultural  land.  Develop¬ 
ment  through  1985  in  Dixon  is  expected  to 
occur  primarily  toward  1-80  to  the  west 
and  north,  increasing  urbanized  land 
areas  to  about  1,800  acres  by  1985  (com¬ 
pared  to  1,000  acres  in  1975).  Rio  Vista 
has  virtually  unlimited  growth  area 
toward  the  Montezuma  Hills,  and  would 
most  likely  parallel  State  Route  12  west¬ 
ward  toward  Church  Road.  However,  the 
rate  of  development  is  dependent  upon  the 
pace  and  extent  of  activities  in  the 
nearbv  Co  1 1 i ns v i 1 le -Mont ezuma  Hills 
industrial  area.  The  rural  sectors  of 
East  Solano  County  are  projected  to  grow 
very  slowly  and  land  uses  will  remain 
primarilv  rural  residential,  agricultural 
and  limited  industrial. 


5.8  PUBLIC  SERVICES  AND  FACILITIES 


5.8.1  POLICE  AND  FIRE  PROTECTION 


5.8.1.  I  Police  protection  for  the  North 
Rav  Aqueduct  project  area  is  provided  bv 
the  Solano  and  Napa  Countv  Sheriff's 
Departments  and  Police  Departments  for 
the  Cities  of  Fairfield,  Vacaville, 
Suisun,  Vallejo  and  Renicia  in  Solano 
Countv,  and  Napa  and  Calistoga  Police 


Departments  in  Napa  Countv.  Police  pro¬ 
tection  is  considered  adequate  in  Fair- 
field  where  the  police  department's  fund¬ 
ing  is  a  percentage  of  the  citv  budget 
and  is  therefore  tied  to  the  growth  in 
the  communitv.  /hi/  Benicia  / 6 2 /  and 
Suisun  Citv  are  also  providing  adequate 
service;  however,  Suisun  Citv  is  at  its 
service  limit,  /hi/  The  Vacaville  Police 
Department  considers  itself  understaffed 
due  to  the  increased  population  of  recent 
years.  /64/  The  Citv  of  Vallejo  is  faced 
with  similar  constraints  and  plans  to  cut 
back  on  services.  /A5' 

5. 8.  1.2  The  Solano  f’ountv  Sheriffs 
Department,  responsible  for  police  pro¬ 
tection  for  unincorporated  areas,  is 
faced  with  similar  service  and  budget  arv 
constraints.  The  eastern  sparselv  popu¬ 
lated  areas  of  the  County  are  identified 
as  a  problem  area  because  of  increased 
gas,  tool,  and  farm  and  construction 
equipment  thefts.  With  a  shortage  of 
personnel,  response  times  to  these  calls 
have  increased.  ?(>(■•  ?  The  Napa  Countv 
Sheriff's  Department  current  1 v  cons  id-  rs 
itself  understaffed  but  it  expects  future 
consolidation  to  erovid.  potter  serve  e 
at  considerable  savings.  V'  The  Napa 
Police  Department  ; «  s.  vo  re  1 v  under¬ 
staffed  and  has  :i.>t  neon  a'fe  to  replace 
personnel.  /  6  8  Cal  is  toga  Police  Depart¬ 
ment,  although  adequate  nov ,  expects 
problems  in  keeping  up  with  population 
growth  in  the  near  future.  '  R9 

5. 8. 1.3  Fire  protection  for  the  project 
area  is  the  responsibility  of  three  city 
fire  departments  (Fairfield,  Renicia,  and 
Suisun  Citv),  and  four  fire  districts  in 
Solano  Countv,  two  citv  departments  (Napa 
and  Calistoga),  one  district  in  Nana 
Countv,  and  the  California  Division  of 
Forestry.  Most  departments  and  districts 
are  feeling  the  pinch  of  reduced  funding 
levels  following  passage  of  Proposition 
13  and  consider  themselves  understaffed. 
Isolated  areas  not  incorporated  into  anv 
organized  fire  prof  .-t  ion  district,  are 
served  bv  the  Calif  ini  a  I'  i  vision  ot 
Forestry.  The  t  l r  ■  •  fighters  aie  con¬ 
cerned  about  not  King  ihlo  to  keep  up 
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with  growth  and  thev  expect  to  he  forced 
to  compromise  on  services  during  the  next 
several  years . 

M2  PUBLIC  SCHOOLS 


c.8.2.  I  Several  school  districts  in 
Solano  County  would  likelv  be  affected  bv 
population  growth  related  to  the  availa¬ 
bility  of  North  Bav  Aqueduct  water. 

I’hese  districts,  including  the  Benicia, 
Valle  jo,  Fa ir f ield-Suisun  and  Vacaville 
Uiified  School  Districts,  have  reported 
current  enrollment  figures  at  or  close  to 
anaoitv.  Although  all  of  these  dis¬ 
tricts  are  in  the  nrocess  of  either 
Manning,  acquiring,  or  constructing 
additional  permanent  school  facilities, 
most  relv  on  some  sort  of  school  impact 
fee  impospd  on  new  residential  develop¬ 
ments  to  Drovide  temporary  portable 
■classrooms.  In  addition,  a  number  of 
elementary  schools  in  the  Vallejo  and 
Fa  ir f ield-Suisun  Unified  School  Districts 
have  switched  to  a  year-round  school  term 
to  meet  the  demands  of  a  rapidly  growing 
nopu  1  at  ion. 

5  .  8 . 2  .  7  In  Napa  County  school  districts, 
ther^'  are  no  school  impact  fees.  The 
'alistoga  Joint  Unified  School  District 
i s  currently  at  capacity  with  enrollments 
increasing  gradually.  The  Napa  Valley 
"nified  School  District  is  the  only  dis¬ 
trict  that  is  experiencing  declining 
enro 1  lmpnt  s . 


5  8.3  PARKS  AND  RFCREATION 

5 . 8 . 3 .  1  The  Federal,  State,  County  and 
local  governments  all  provide  recrea¬ 
tional  facilities  in  the  project  area. 

The  Federal  Government  maintains  a  number 
of  recreation  facilities  around  Lake 
Berrvessa .  State  parks  include  Brannan 
Island,  Benicia  Capital  State  Historic 
Park,  and  Benicia  State  Recreation  Area 


in  Solano  County,  and  Bothe-Napa  Valiev 
State  Park  and  Robert  Louis  Stevenson 
State  Park  in  Napa  County.  The  State 
Parks  and  Recreation  Department  has 
recently  expressed  an  interest  in  estab¬ 
lishing  a  portion  of  the  Jepson  Prairie 
in  the  project  area  as  an  ecological 
reserve .  / 70/ 

5.3. 3.2  Local  park  departments  in  Solano 
County,  with  the  exception  of  Vallejo, 
are  facing  problems  of  inadequate  facili¬ 
ties  because  existing  sites  are  under¬ 
developed  and  overused.  The  Citv  of 
FairfieLd  is  embarking  on  a  program  to 
develop  its  properties,  including  the 
long-planned  linear  park  system  along  the 
abandoned  Sacramento  Northern  Railroad 
right  of  way.  / 7 1 /  Phase  I  of  the  system 
from  the  Solano  Mall  to  the  Community 
College  is  currently  under  construction. 
Suisun  City  is  considering  not  building 
any  new  parks  due  to  lack  of  operation 
and  maintenance  funds.  / 7 2 /  The  City  of 
Vacaville  has  also  decided  not  to  build 
new  parks  until  it  has  made  firm  arrange¬ 
ments  for  operation  and  maintenance 
funds.  / 73/  Although  the  City  of  Vallejo 
is  well  served  by  park  and  recreation 
facilities,  it  is  reevaluating  its 
ability  to  operate  and  maintain  them. 

/74/  Local  park  and  recreation 
facilities  in  Napa  Countv,  provided  by 
Napa  City,  Calistoga,  Yountville,  and  Che 
American  Canyon  Water  District,  are 
feeling  the  general  reduction  in  funding 
levels . 


5.8.4  WATER  SUPPLY* 


5.8.4. I  The  City  of  Vallejo  receives 
water  from  the  Solano  Project  (Lake 
Berryessa),  its  Cache  Slough  Diversion 
and,  when  necessary,  from  its  Lake  Curry 
system.  The  Vallejo  Water  District 
serves  the  City,  Travis  AFB,  Green  Valley 
Country  Club,  Rockville,  and  Cordelia. 

The  Travis  Treatment  Plant  only  treats 
Delta  water  while  Vallejo's  two  other 


*This  section  briefly  describes  current  sources  of  municipa  and  industrial  water  and 
water  treatment  facilities  for  jurisdiction  within  the  proposed  North  Bay  Aqueduct 
service  area.  For  additional  information  see  Chapter  3.0,  Water  Needs  and 
A  1 t  e rna t  i ves  . 


water  treatment  plants,  at  Lake  Curry  and 
Green  Valiev,  treat  a  blend  of  Berrvessa 
and  Delta  water.  The  District  has 
experienced  siltation  problems  with  its 
'ache  Slouch  intake,  and  maintenance 
dredging  is  periodically  required.  / 7 5 / 

S.b.i.J  The  Benicia  Water  District 
receives  water  primarily  from  the  Solano 
Project  supplemented  bv  emergency  sup¬ 
plies  from  I.ak>*  Herman.  Operators  of  the 
Gitv's  r rent  meat  plant ,  which  is  now 
operat  ine  lose  to  capacity,  have 
expressed  concent  over  the  impact  the 
Delta  water  qualify  (i.e.,  chlorides, 

TPS ,  organ;,  chemicals)  could  have  on 
their  treatment  system  and  the  overall 
quality  of  their  drinking  supply.  /76/ 

5 . 8 . 4  . '1  Water  for  the  Fairfield  Water 
Division  also  comes  primarily  from  the 
Solano  Project  with  a  minimal  amount  from 
Vallejo's  Lake  Currv  svstem.  It  has  two 
water  treatment  plants,  Dickson  Hill, 
operating  at  about  half  capacity;  and  the 
Waterman  plant  on  the  Putah  South  Canal, 
which  cou lil  easily  be  expanded  to  twice 
its  current  capacity.  Since  the  Dickson 
II '  '  1  Water  Treatment  Plant  does  not  have 
aoequate  facilities  for  treating  high 
turbiditv  water,  any  North  Bav  Aqueduct 
supply  would  probably  be  treated  at  the 
Waterman  Plant,  ,/77/ 

5. 8. 4. 4  Two-thirds  of  Suisun  City's 
water  supply  comes  from  the  Solano  Proj¬ 
ect  with  the  rest  derived  from  local 
wells.  Onlv  Solano  Project  water 
receives  treatment  at  the  City's  two 
filter  plants:  Mat  Hill  and  Gregory 
Hill.  City  water  officials  are  concerned 
about  North  Bav  Aqueduct  water  quality. 

/  78/ 

5. 8. 4. 5  Local  wells  supply  the  majority 
of  drinking  water  to  the  C i tv  of  Vaca¬ 
ville  year-round,  while  Solano  Project 
water  is  on  1 v  available  during  the  sum¬ 
mer.  Vacaville  has  made  a  recommenda¬ 
tion  for  a  new  treatment  plant,  including 
provisions  for  settling  ponds  to  treat 

h i gh-t ur h i d  i  I v  North  Bav  Aqueduct  water, 
if  necessary.  Vacaville's  main  concerns 
about  the  North  Bav  Aqueduct  are  with 


the  quality  and  quantity  of  water  avail¬ 
able  as  well  as  the  cost  incurred  to  pump 
it  into  its  svstem.  / 7 9 / 

5.8.4.B  The  Napa  City  Water  Department 
receives  water  from  Lake  Hennessev, 

Mil  liken  Reservoir  and  temporary  water 
from  the  Solano  Project  through  the 
existing  Phase  I  North  Bav  Aqueduct 
facilities.  The  Jameson  Canvon  Treatment 
Plant,  which  would  treat  North  Ray  Aque¬ 
duct  water,  occasionally  exceeds  its 
rated  capacity  bv  as  much  as  25  percent. 
/80/  The  American  Canvon  Water  District, 
currently  receiving  water  from  the  Solano 
Project,  is  particularly  concerned  about 
the  impact  of  North  Bay  Aqueduct  water  on 
its  treatment  system.  The  District  has 
an  agreement  to  receive  Aqueduct  water 
from  the  Citv  of  Napa  in  water  supply 
emergencies.  / 81/  The  Cities  of  Yount- 
ville  and  Calistoga  are  finalizing 
agreements  with  the  Napa  Countv  Flood 
Control  and  Water  Conservation  District 
to  receive  North  Ray  Aqueduct 
al  locat  ions .  / 82/ 

5.8.5  SANITARY  SERVICE 

5.8.5. 1  Sanitarv  service  in  Napa  and 
Solano  Counties  is  provided  bv  a  number 
of  sanitary  districts  and  city  public 
works  departments.  Those  covering  the 
North  Bay  Aqueduct  service  area  include 
the  Fa i r f ie 1 d-S u i sun  Sewer  District, 
Vacaville  Sanitary  Service,  Vallejo 
Sanitation  and  Flood  Control  District, 
and  Benicia  Public  Works  in  Solano 
Countv,  and  American  Canvon  Water 
District  and  Citv  services  for  Napa, 
Calistoga,  and  Yountville  in  Napa 
Count  v . 

5.8. 5.2  The  Fa i r f i el d-Sui sun  Sewer 
District  provides  advanced  waste  water 
treatment  at  its  treatment  plant  cur¬ 
rently  operating  at  b.5-10  mod.  Facili¬ 
ties  are  being  developed  to  increase  the 
design  capacity  from  10.85  to  15.7  mgd 
and  to  improve  treatment  bv  mid-l°81. 

The  Solano  Irrigation  District  and  duck 
clubs  in  Suisun  Marsh  currently  use 


reclaimed  water  from  the  plant.  When 
construction  is  completed,  there  are 
plans  to  increase  the  use  of  reclaimed 
water  to  12  mgd .  The  District  is 
investigating  the  beneficial  application 
of  reclaimed  water  to  the  Marsh,  and  the 
Department  of  Water  Resources  is 
considering  plans  to  flush  Cordelia 
Slough  with  reclaimed  water.  / 8 3 / 

5 . 8 . 3  .  3  The  Easterly  treatment  plant  in 
Vacaville  provides  secondary  waste  water 
treatment  before  discharging  into  Alamo 
Creek,  a  tributary  to  Cache  Slough.  The 
Vacaville  Sanitary  Service  is  updating 
the  Easterly  plant  to  increase  its  capac¬ 
ity  slightly.  Vacaville  has  been  inves¬ 
tigating  alternatives  to  its  present 
treatment  and  discharge  system,  including 
improving  existing  treatment  to  a  terti¬ 
ary  level  and/or  relocating  its  existing 
discharge  to  Barker  Slough,  a  tributary 
of  Lindsey  Slough.  / 84 / 

5.8.6  UTILITIES* 

Numerous  major  utilities  and  other  quasi¬ 
public  or  private  concerns  have  transmis¬ 
sion  corridors  through  the  project  area 
and  could  be  affected  by  construction  of 
the  North  Bay  Aqueduct.  Pacific  Gas  and 
Electric  Company  (POandE)  has  underground 
gas  mains  ranging  in  diameter  8  inches  to 
86  inches  at  depths  of  3  to  7  feet.  It 
also  maintains  overhead  electrical  trans¬ 
mission  lines  that  cross  most  of  the  pro¬ 
posed  aqueduct  routes.  / 8 5 /  Shell  Oil 
Company  maintains  and  operates  a  10-inch 
gas  pipeline  approximately  2  to  3  feet 
below  ground  surface  that  would  be 
crossed  by  the  North  Bay  Aqueduct.  / 8 6 / 
The  U.  S.  Department  of  Energy  has  its 
Shasta-Tracv  and  Cot t onwood-Trac v  double¬ 
circuit  transmission  lines,  an  integral 
part  of  the  Federal  Central  Valley  Water 
Project,  located  in  the  vicinity  of  the 
project  area.  / 8 7 /  Pacific  Telephone  has 
numerous  facilities  within  the  project 
area.  Fairfield  has  requested  they  burv 
their  lines  along  the  Sacramento 


Northern  Railroad  right  ■>(  wav  when  the 
citv's  linear  park  is  const  rut  ted.  The 
telephone  company  has  crossings  at  everv 
major  intersection  in  Fairfield  and  has 
identified  the  area  north  of  Highway  12 
and  east  of  Fairfield  as  being  the 
highest  impact  area.  /88/ 

5.9  TRAFFIC  AND  Cl  Kill'  LAT  I  <>N 

5.9.1  AIJTOMOB  tUi  AND  fRl'CK 
TRANSPORTATION 


5.9.  1.1  Solano  County  is  served  bv 
major  highway  routes  because  of  its 
location  between  the  San  Francisco  Bav 
Area  and  the  Sacramento  Valiev.  These 
include  Interstate  80  connecting  San 
Francisco,  the  Fast  Bav,  Sacramento  and 
eastern  California;  Interstate  680, 
connecting  Interstate  80  near  Fairfield 
and  Contra  Costa  and  Santa  Clara 
Counties,  and  Interstate  505,  providing 
a  direct  link  between  Interstate  80  and 
Interstate  5  to  the  north.  State  Route 
113  is  the  major  county  north -south 
route;  State  Highway  12.  is  a  major 
east-west  corridor.  Intracountv  routes 
include  Elmira  Road,  .lepson  Road,  and 
Fry  Road  near  Vacaville;  Air  Base 
Parkwav,  West  Texas  Street,  and  North 
Texas  Street,  Rockville  Road  and  Travis 
Road  in  the  Fairf i e l d -Su i sun  Citv  area, 
and  Pleasant  Valiev  Road  and  Suisun 
Valiev  Road  in  the  western  portion  of 
the  county.  /89/ 

5.9. 1.2  Average  da i 1 v  traffic  (ADTl  on 
major  Solano  Countv  roads  measured  in 
1975,  and  projections  for  1983  and  2000, 
are  presented  in  F  inure  5-3.  Caltrans 
data  indicate  that  peak  hour  traffic  in 
Solano  County  (i978  figures  1  is  about 
270  on  Route  113,  ranges  from  650  to 
2,450  on  the  various  sections  of  Route 
12,  and  from  7,400  to  9,300  on  Route  80. 
/ 90/  The  current  rout  i nr  of  Highway  12 
along  West  Texas  Street  has  resulted  in 
heavv  traffic,  especially  t i nek  tiattio, 


*For  specific  locations  of  major  facilities  and  utilities,  icier  to  segment  maps  1-11 
(Figures  6-1  through  6-11).  Due  to  the  extensive  research  and  t  i  ■  • ; . 4  work  required 
to  do  detailed,  specific  sitings,  the  maps  represent  approx  imat  <  s  i  i  ags. 


along  this  street.  The  Fairfield  Bypass, 
under  construction,  is  designed  to  elim¬ 
inate  the  heavy  traffic  on  West  Texas 
Street .  / 91/ 

5.9. 1.3  Within  Fairfield,  the  major 
arterials  run  in  east-west  and  north- 
south  directions.  The  major  local 
thoroughfares  in  Fairfield  are  Air  Base 
Parkway,  Travis  Boulevard,  North  Texas 
Street  and  West  Texas  Street.  State 
Route  12  coincides  with  West  Texas 
Street,  thus  passing  through  downtown 
Fairfield.  / 9 2 /  A  major  deficiency  in 
the  Fairfield  street  system  is  an  inade¬ 
quate  number  of  roadways  oriented  in  an 
east-west  direction.  A  few  roads  cross 
Interstate  80,  and  few  continuous  east- 
west  roads  are  located  east  of  this 
interstate.  According  to  the  Fairfield 
General  Plan,  the  greatest  deficiency  in 
east-west  traffic  routes  exists  between 
Pennsylvania  Avenue  and  North  Texas 
Street  and  in  areas  north  of  Travis 
Boulevard.  /93/  Insufficient  capacity  is 
also  a  problem  at  two  Interstate  80 
interchanges  in  the  Fairfield  area:  the 
Travis  Boulevard  and  Air  Base  Parkway 
interchanges.  The  Texas  Street- 
Pennsylvania  Avenue  and  Travis  Boulevard- 
Texas  Street  intersections  are 
approaching  capacity.  /94/  Street  and 
highway  projects  are  planned  for  Solano 
County  through  1985.  / 9 5 /  These  proj¬ 
ects,  designed  to  correct  safety  defi¬ 
ciencies  and  to  provide  needed  capacity 
increases,  are  part  of  the  Short  Range 
Element  of  the  Solano  County  Transporta¬ 
tion  Plan.  The  Long  Range  Element  des¬ 
cribes  potential  problems  and  solutions 
for  transportation  to  the  year  2000. 

5.9.2  RAILROAD  TRANSPORTATION 


5.9.2. 1  Two  railways  cross  portions  of 
Solano  County  the  Sacramento  Northern 
Railroad  and  the  Southern  Pacific  Rail¬ 
road.  These  railways  are  shown  in 


Figure  4-1.  An  average  of  less  than  one 
Southern  Pacific  train  per  week  runs  from 
the  junct  ion  near  Canon  Road  to  Vaca¬ 
ville.  Other  sections  of  Sacramento 
Northern  track  are  used  only  occasion¬ 
ally.  The  California  Railway  Museum  has 
its  own  track  at  Rio  Vista  Junction 
operating  every  weekend.  / 9 6 /  If  the 
PGandE-Col 1 i ns vi 1 le  power  plant  were 
completed,  approximately  two  trains  per 
Lay  would  run  on  the  Sacramento  Northern 
tracks  from  the  Southern  Pacific- 
Sacramento  Northern  junction  near  Canon 
Road  to  the  point  where  the  Northern 
track  meets  Highway  113,  and  then  south 
to  Collinsville. 

5. 9. 2. 2  The  Southern  Pacific  track  is 
used  for  both  freight  trains  and  Amtrak 
trains.  Southern  Pacific  runs  approxi¬ 
mately  20  freight  trains  per  day  between 
Martinez  and  Sacramento.  / 97 /  Addition¬ 
ally,  about  five  freights  per  day  run 
between  Fairfield  and  Cordelia  on  a 
Southern  Pacific  branch  line.  Amtrak 
runs  two  passenger  trains  per  day 
through  Fairfield  on  the  Martinez- 
Sacramento  line,  two  in  each  direction. 
798/ 


5.10  PUBLIC  HEALTH  AND  SAFETY 


Neither  the  State  nor  Solano  County 
Department  of  Public  Health  has  any 
local  regulations  or  policies  regarding 
open  aqueducts  as  water-conveyance 
systems.  To  determine  the  potential 
risk  of  open  aqueducts  to  public  safety, 
it  is  useful  to  examine  the  experiences 
of  other  aqueducts  in  the  State.  Table 
5-2  lists  the  records  of  drownings  in 
some  of  these  systems.  There  does  not 
appear  to  be  any  pattern  of  drownings 
with  regard  to  location,  age,  or  sex. 

The  velocity  of  water  in  the  aqueduct  is 
considered  an  important  factor  in  the 
drownings.  Several  of  the  incidents 
were  attributed  to  drunkenness  or 
suicide.  /99/ 
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5.11  ENERGY 

5. 

11.2 

Energy  use*  per  capita  in  the 

State  is  outlined  in  Table  5-3.  The 
transportat ion,  industrial,  and  residen- 

5.11.1  Electrical  energy  is  the  princi-  tial  sector  represent  49,  21,  and  16  per- 

pal  form  of  energy  considered  here.  In  cent  of  the  energy  economy,  respectively, 

addition  to  electricity  for  pumping,  Natural  gas  and  gasoline  account  for  26 

other  "end  uses"  of  energy,  such  as  and  29  percent  of  the  end  uses  of  energy, 

diesel  fuel  for  transportation,  are  and  11  percent  is  used  as  electricity, 

considered.  Electrical  power  is  generated  in 

*Electrical  energy  is  measured  in  kilowatt  hours  (Kwh).  The  energy  content  of  fossil 
fuels,  or  of  other  fuels  which  are  principally  converted  to  energy  bv  combustion,  is 
measured  in  British  thermal  units  (Btu).  A  Btu  is  the  amount  of  heat  needed  to 
increase  the  temperature  of  one  pound  of  water  by  one  degree  Fahrenheit.  The  energy 
value  of  electricity  can  also  be  expressed  in  Btu;  the  conversion  factor  used  here 
(9,700  Btu/Kwh)  reflects  the  thermal  content  of  the  fuel  (coal,  oil,  nuclear) 
required  to  generate  and  distribute  electricity.  The  use  of  this  factor  reflects 
the  extent  to  which  new  end  uses  of  electricity  deplete  basic  resources. 


TABLE  5-3 


ANNUAL  STATE  ENERGY 
USE  PER  CAPITA* 


Economic  Sector 

Cal  i  form'  a 

Elec- 
trici ty 

Natural 

Gas 

Gasol i ne 

Other 

Total 

Resi denti al 

8 

27 

0 

3 

38 

(16) 

Commerci al 

9 

10 

0 

2 

21 

(9) 

Industri al 

6 

23 

0 

20** 

49 

(21) 

Agri cul tural 

1.7 

0.2 

1.4 

0.9 

4 

(2) 

Transportati on 

-- 

0 

65 

47^ 

112 

(49) 

Other*** 

-- 

-- 

-- 

-- 

7 

(3) 

25 

60 

67 

73 

231 

100 

sii 


State  Water  Project 

( 1 980  Water  Year) 

Hydroelectric  generation 

1.3 

Punping  power  use 

1.5 

Net  Power  Use: 

0.2 

*  Assumes  22  million  population,  in  million  Btu/capita. 

**  Principally  consists  of  still  gas,  distillates,  coal,  residual  oil,  and  biomass. 
***  Non- fuel  petroleum  products. 

4  Principally  consists  of  aviation  fuel,  distillates,  and  residual  oil. 

44  Hydroelectric  generation  was  about  2,856  million  kilowatt  hours  and  pumping 
power  use  was  about  3,354  million  kilowatt  hours.  1980  is  considered  a  typical 
year  for  hydroelectric  generation. 

SOURCES:  Office  of  Planning  and  Research/Department  of  Water  Resources,  1978, 
California  Water  Atlas;  California  Energy  Commission,  1979,  Energy 
Choices  for  California:  Looking  Ahead.  Introduction  to  the  1979 
Biennial  Report. 


California  from  petroleum  (46  percent), 
natural  gas  (26  percent),  coal  (10  per¬ 
cent),  and  nuclear,  geothermal,  or 
hydropower  (18  percent).  /100/ 

^.11.3  Approximately  2,238  million  kwh 
of  electricity  were  generated  by  the 
Edward  Hyatt  and  Thermalito  power  plants 
during  1980  and  were  sold  to  three 
California  electric  utilities.  Hvatt- 
Thermal  ito  generation  occurs  primarily 
during  periods  of  maximum  loads  (on-peak 
periods).  The  State  Water  Project 
pumping  plant  energy  requirement  during 
1980  was  about  3,354  million  kwh,  which 
was  met  bv  618  million  kwh  from  SWP 
recovery  plants  and  2,736  million  kwh 
purchased  from  electric  utilities.  The 
purchased  energy  was  mainly  obtained 
from  the  utilities  during  periods  of  low 
loads  (off-peak  periods). 

5.11.4  Municipal  and  industrial  water 
use  produces  waste  water  which  must  be 
treated  before  it  can  be  released. 

Energy  use  typical  of  activated  sludge 
treatment  and  tertiary  treatment  of  muni¬ 
cipal  wastes  are  presented  in  Table  5-4. 
Plant  operations  for  both  states  of 
treatment  are  energy-intensive,  and  the 
dollar  cost  of  total  energy  expenditures 
—  direct  and  indirect  --  is  greater  tha 
25  percent  of  all  operating  costs.  / 1 0 2 / 

5.11.5  Agricultural  use  of  water  for 
irrigation  is  also  energy-intensive. 

This  is  particularly  true*  for  nonlevel 
lands  where  the  water  must  be  pumped 
through  sprinkler  systems.  Runoff  from 
irrigation  is  a  small  fraction  of  the 
applied  water  and  is  not  treated  as  waste 
water.  In  contrast,  most  of  the  water 
used  by  cities  or  industries  becomes 
waste  water  which  must  be  treated.  Table 
5-4  compares  energy  cost  of  irrigation 
with  the  energy  cost  of  waste  water 
treatment.  Agricultural,  municipal,  and 
industrial  use  of  water  incur  similar 
energy  costs  upon  discharge  into  the 

env i ronment . 


5.11.6  About  90  percent  of  the  water 
supply  of  Solano  County  is  used  for  agri¬ 
culture,  and  the  remaining  10  percent  for 
municipal  and  industrial  use.  About  one- 
fourth  of  the  supply  is  ground  water 
which  must  be  pumped  from  wells.  In  Napa 
County,  the  supply  to  municipal  and 
industrial  users  is  about  65  percent  of 
the  total  water  supplv  and  consists 
almost  entirely  of  surface  water.  Agri¬ 
cultural  water,  about  35  percent  of  the 
total  supplv,  is  almost  entirely  ground 
water . 


5.12  NOISE  /103/ 


5.12.1  High  noise  levels  exist  in  a 
number  of  areas  in  Solano  County.  Com¬ 
munity  Noise  Equivalent  bevels  (CNELs) 
represent  the  average  of  all  sound  level 
reached  during  a  24-hour  day,  with  aver¬ 
age  figures  adjusted  to  an  equivalent 
level  that  accounts  for  the  greater 
annoyance  caused  by  nighttime  noise. 

The  densely  developed  urban  areas  in 
Solano  County  may  have  CNELs  about  65 
dBA*  (approximately  the  noise  level  of  a 
vacuum  cleaner  at  10  feet),  while  quieter 
rural  areas  typical  I v  have  CNELs  in  the 
range  of  45  dBA. 

5.12.2  On  a  county-wide  basis,  noisv 
corridors  generally  follow  highway  and 
active  railway  routes  and  aircraft  take¬ 
off  and  landing  patterns.  Vehicular 
traffic  is  a  major  producer  of  both  day 
and  nighttime  noise*  in  most  areas  of  the 
county.  Along  highways,  peak  noise 
levels  are  produced  by  truck  traffic. 
Noise  levels  are  high  along  1'.  8.  Inter¬ 
state  Highway  Routes  80,  505,  680,  141, 
and  220,  For  these  highway  routes,  CNELs 
are  65  to  70  dBA  on  the  road  itself. 

Along  smaller  State  routes  such  as  High¬ 
way  1*3,  CNELs  drop  to  50  dBA  within 
approximately  500  feet  ot  the  road.  How¬ 
ever,  a  1 nnp  the  more  heavily  traveled 


*dBA:  decibels  measured  on  the  A-weighted  scale  which  is  sens  it  ivc  to  I  hi*  frequency 

response  of  the  typical  human  ear  at  commonly  encountered  noise  levels. 


SECONDARY  WATER-RELATED  ENERGY  USE 
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routes  such  as  1-80,  CNELs  do  not  drop 
below  50  dBA  for  a  distance  of  approxi¬ 
mately  5,000  feet  from  the  roadway. 

5.12.3  Noise  levels  are  high  along 
active  railway  lines,  especially  in  areas 
where  these  lines  parallel  nearby  high¬ 
ways.  The  CNELs  near  active  railway 
lines  are  similar  to  those  described 
above  for  interstate  highways.  Aviation 
activity  at  Travis  AFB  is  also  a 
principal  noise  source  in  Solano  County. 
Noise  levels  in  affected  areas  are  as 
high  as  80  dBA.  The  affected  area 
includes  the  Base  itself  and  areas  south 
of  Fairfield  to  Grizzly  Bay. 

5.12.4  The  General  Plans  of  Solano 
County,  Fairfield,  and  Suisun  City  have 
policies  regarding  maximum  allowble  noise 
from  construction  equipment.  Since  con¬ 


struction  activities  are  temporary  and 
difficult  to  avoid,  the  noise  standards 
are  lenient  relative  to  those  for  long¬ 
term  sources  of  noise. 


5.13  VISUAL  AESTHETICS 

As  previously  discussed,  there  is  a  great 
contrast  between  the  eastern  and  western 
sections  of  the  North  Bay  Aqueduct  align¬ 
ments.  Visually,  although  the  terrain  is 
essentially  level  throughout  the  project 
area,  the  eastern  portion  is  character¬ 
ized  by  few  trees  and  unrestricted  open 
views.  The  view  of  the  western  portion 
of  the  project  site  reveals  urban  devel¬ 
opment  and  the  associated  transportation 
and  utility  corridors  (see  Plates  1 
through  10). 
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6.0  ENVIRONMENTAL  ANALYSIS  OF  ALTERNATIVE  AQUEDUCT  ALIGNMENTS 


6.0.1  There  are  three  general  levels  of 
analysis  in  the  environmental  review  of 
the  proposed  action  to  construct  the 
Phase  II  facilities  of  the  North  Bay 
Aqueduct  addressed  in  this  chapter.  The 
first  level  of  analysis  is  concerned  with 
the  primary  or  direct  environmental  con¬ 
sequences  of  the  proposed  action;  in  this 
case,  the  construction  and  operation  of 
aqueduct  facilities  along  alternative 
alignments  through  Solano  County.  As 
many  impacts  typically  associated  with 
constructing  and  operating  water  trans¬ 
port  facilities  are  relatively  minor,  of 
short  duration,  and/or  largely  control¬ 
lable  by  some  standard  construction  mea¬ 
sures,  the  focus  of  Section  6.1  will  be 
on  those  impacts  which  would  be  rela¬ 
tively  significant  or  characterist ic  of  a 
particular  alignment.  To  complement  this 
evaluation  and  reduce  the  length  of  dis¬ 
cussion,  segment  maps  (Figures  6-1 
through  6-12)  and  photographic  plates 
(Plates  1  through  10)  are  included  on  the 
following  pages  to  illustrate  site- 
specific  environmental  information  along 
the  proposed  aqueduct  alignment 
corridors . 

6.0.2  The  second  level  of  analysis 
involves  an  evaluation  of  the  secondary 
or  indirect  environmental  effects  of  the 
proposed  action.  Secondary  impacts 
include  the  social,  economic,  and  envi¬ 
ronmental  effects  that  would  result  from 
the  additional  population  growth  enabled 
by  development  of  a  new  water  supply 
source.  Since  the  proposed  capacity  of 
the  North  Bay  Aqueduct  would  be  115  cfs 
for  all  alignments  the  secondary  impacts 
associated  with  population  growth  would 
be  essentially  the  same  for  each  align¬ 
ment.  In  some  respects,  the  evaluation 
in  Section  6.2  of  secondary  environmental 
impacts  overlaps  with  and  refers  to  the 
analysis  of  water  supply  alternatives 
included  as  Chapter  3.0  of  this  report. 


6.0.3  Cumulative  environmental  effects 
are  the  focus  of  the  third  level  of 
analysis.  A  cumulative  effect  is 
defined  in  the  State  Guidelines  for 
Implementation  of  the  California  Environ¬ 
mental  Quality  Act  (Section  15023.5)  as 
"the  change  in  the  environment  tfiich 
results  from  the  incremental  impact  of 
the  project  when  added  to  other  closely 
related  past,  present,  and  reasonably 
foreseeable  future  projects".  The  dis¬ 
cussion  of  cumulative  effects  in  this 
report  is  directed  toward  three  major 
public  works  projects  either  currently 
under  construction  or  proposed  in  the 
project  area  that,  when  coupled  with 
North  Bay  Aqueduct  construction,  could 
significantly  compound  a  number  of 
environmental  impacts. 


6.1  PRIMARY  ENVIRONMENTAL  EFFECTS 


6.1.1  CONSTRUCTION  IMPACTS 


6. 1.1.1  Environmentally  Sensitive  Areas 

6. 1.1. 1.1  There  are  several  areas  of 
geological  concern  in  constructing  the 
aqueduct  along  the  various  alignments. 
All  of  the  alignments  would  be  suscep¬ 
tible  to  seismic  damage  that  could  be 
associated  with  the  Green  Valley  fault 
system  west  of  Cordelia  (Figure  5-1). 
Seismic  events  could  also  disrupt  the 
aqueduct  by  causing  liquefaction  and 
subsidence  of  underlying  soils.  The 
liquefaction  potential  is  particularly 
high  in  the  area  west  of  Fairfield  and 
Suisun  City  (Routes  2-7)  where  a  high 
ground  water  table  underlies  sandy 
agricultural  soil  (Figure  6-10). 

Although  buried  pipelines  generally 
respond  well  under  conditions  of 
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liquefaction,  the  pipeline  could  rise 
toward  the  surface  and  require  reburial. 


I  ' 


6.1. 1.1.2  Routes  2  through  7  to  the 
South  Cordelia  Forebay  would  cross  the 
Suisun  Marsh  near  Thoraasson  and  would  be 
constructed  on  bay  mud,  a  soft,  compress¬ 
ible  material  that  could  cause  differen¬ 
tial  settling  of  the  pipeline  structure 
(Figure  6-5).  Route  7  would  also  cross 
bay  mud  in  the  northeastern  portion  of 
the  Marsh  near  Denverton  (Figure  6-8). 

6. 1.1. 1.3  In  the  eastern  portions  of  the 
open  canal  Routes  2  and  6,  the  high  clay 
content  of  underlying  soils  could  create 
the  potential  for  shrink-swell  problems 
during  construction  (Figure  6-6  and  6-7). 
Soils  with  a  relatively  high  content  of 
silt,  and  consequently  higher  potential 
to  generate  dust  and  other  particulate 
matter  during  excavation  of  the  pipeline 
and/or  canal  are  found  along  Route  1 
northeast  of  Fairfield  and  along  Routes  2 
through  7  west  of  Suisun  City  (Figures 
6-2  and  6-10). 

6.1. 1.1.4  Many  of  the  alignments  cross 
areas  of  prime  agricultural  soils  (Class 

1  and  II  according  to  USDA  Soil 
Conservation  Service  ratings)  and 
construction  of  an  aqueduct  would  disrupt 
these  resources  (see  Section  6. 1.1. 3). 

The  more  significant  stretches  of  prime 
agricultural  soils  crossed  by  the  various 
alternative  alignments  include  the 
eastern  and  western  portions  of  Route  1 
and  Routes  2  through  7  west  of  Suisun 
City  (Figures  6-1,  6-4,  and  6-10). 

6.1. 1.1.5  Each  alignment  would  intersect 
numerous  streams  and  drainage  channels. 
Route  1  would  cross  the  most  waterways 
(approximately  17),  many  of  which  are 
intermittent.  The  alignments  for  Routes 

2  through  7  to  the  South  Cordelia  Forebay 
would  cross  Cordelia  Creek  (Plate  9b). 
Pipelines  would  be  located  beneath 
streambeds  while  canal  alternatives  would 
be  bridged  over  affected  waterways  in 
most  areas,  confining  the  stream  drainage 
to  a  culvert.  Construction  of  the 
aqueduct  also  has  the  potential  to 
disturb  subsurface  irrigation  and 


drainage  systems  in  agricultural  areas. 
This  impact  could  be  particularly  evident 
along  the  eastern  portions  of  Route  1 
near  Cache  Slough  where  land  use  is 
primarily  in  irrigated  agriculture 
(Figure  6-1). 

6. 1.1. 1.6  High  ground  water  levels  are 
present  in  the  eastern  portions  of  the 
Route  1  alignment  near  Cache  Slough  and 
in  the  southwestern  portions  of  all  the 
routes  near  Suisun  City.  In  these  areas 
dewatering  may  be  required  during  trench 
excavation.  Extensive  dewatering  could 
cause  some  subsidence  of  surrounding 
ground  levels. 

6. 1.1. 1.7  Flood  areas  associated  with  a 
100-year  storm  event  occur  along  segments 
of  all  of  the  alternative  alignments. 
Flooding  during  construction  could  dis¬ 
rupt  construction  activity,  flood 
trenches,  and  deposit  silt  and  other 
material  in  the  trenches.  If  construc¬ 
tion  across  existing  levees  adversely 
affected  their  stability,  local  flooding 
hazard  would  be  increased. 

6. 1.1. 1.8  Although  none  of  the  align¬ 
ments  would  directly  pass  through  any 
vernal  pools,  it  has  been  suggested  that 
aqueduct  construction  could  indirectly 
disrupt  vernal  pool  hydrology  by  altering 
the  underlying  soil  strata.  Recent  test 
borings  taken  along  Route  2  have 
indicated  that  because  of  the  apparent 
location,  depth,  and  impermeability  of 
underlying  clay  layers  in  this  area, 
construction  of  the  aqueduct  would  prob¬ 
ably  not  affect  surrounding  vernal  pools. 
/ 1 /  However,  the  extent  and  character¬ 
istics  of  these  subsurface  clay  layers 
along  the  other  alignments  have  not  been 
thoroughly  investigated. 

6.1. 1.1.9  Dredging  activities  in  the 
vicinity  of  the  three  possible  intake 
points  would  cause  a  temporary  siltation 
of  the  affected  sloughs.  This  impact 
would  be  most  severe  along  Calhoun  Cut, 
where  nearly  170,000  cubic  yards  of 
material  would  have  to  be  dredged  along 
an  approximately  3-mile  reach.  Cache 
Slough  would  require  about  30,000  cubic 


GEOLOGY/SOILS 


HYDROLOGY 


VEGETATION/WILDLIFE 


UTILITIES 


gas/electric 


SPECIAL  FEATURES 


|—  vernal  pools  —  j 


IMPACT  SUMMARY 


|  Moderate  impact  area:  roadways,  waterways, 
i  unique  species,  farmland  encuraberance 


Moderate  impact  area:  roadways,  waterways, 
farmland  encuraberance 


Low  a 
encuri 


RP  3 


RP  2 


T’ 

Threatened,  endangered  and  unique 
plant  and  wildlife  population 
( A-POPulatlon  prior  to  1945) 

□ 

Waterway  Crossing 

Road/Railroad  Intersection 

o 

Utility  Crossing 

.a 

Photographic  Reference 

A 

Archaeological  Sensitivity 

■  m*  m 

Aqueduct/Pipellne 

▲ 

Pump  Station 

RP  9 

Reference  Point 

• 

Surge  Tower 

X 

Fault  Crossing 

■  and  3 

i 

dredging  of  approx.  30,000  cu.  vds. 

1  Cache  Slough  Pump  Station  » 

Dredge  spoils  disposal  area 

intermittent  scream  drainage  ditch 


irrigation  ditch 


Cache  Slough 


- - - - - — - - — - - i - 

Low  to  moderate  Impact  area:  farmland 
encumberance 


Moderate  to  high  impact  area:  initial  and 
maintenance  dredging,  farmland  encumberance 


SEGMENT  MAP 

1 

DEPARTMENT  OF 

WATER  RESOURCES 

FIG.  6-1 

0— < © — 


PROJECT  FEATURES 


LAND  USE 


GEOLOGY/SOILS 


HYDROLOGY 


VEGETATION/WILDLIFE 


TRAFFIC 


UTILITIES 


SPECIAL  FEATURES 


IMPACT  SUMMARY 


|  —  Grazing  Ag.  - 


Irrigated  . 


Low  impact  area:  roadway,  farmland 
encumberance 


Low  impact  area:  roadway,  farmland 
encumberance 


Threatened,  endangered  and  unique 
plant  and  wildlife  population 
( A-Population  prior  to  1945) 

Utility  Crossing 

Archaeological  Sensitivity 

Pump  Station 

Surge  Tower 


*L...  s  Waterway  Crossing 
□  Road/Railroad  Intersection 

Photographic  Reference 
IMS  Aqueduct/Pipeline 


Reference  Point 


5 


Fault  Crossing 


Prepared  by  Madrone  Ate 


ITS 


MA  li  HI  INI 


SHEET  3  of  11 


PROJECT  FEATURES 


LAND  USE 


GEOLOGY/SOILS 


HYDROLOGY 


VEGETATION/WILDLIFE 


TRAFFIC 


UTILITIES 


•  Urban/Residential  ■ 


■  |  —  Grazing  Ag.  —  (  -»  irr.  Ac 


water  and  sower 


Linear  Park  (Phase  III)- 


SPECIAL  FEATURES 


IMPACT  SUMMARY 


High  impact  area:  roadways,  utilities, 
noise,  dust,  park 


Moderate  to  high  impact  area:  roadvavs.  Moderate  : 

utilities,  flooding,  noise,  dust,  farmland 
encumbe ranee 


T$  Threatened,  endangered  and  unique 

plant  and  wildlife  population 
(A* population  prior  to  1945) 

O  Utility  Crossing 

A  Archaeological  Sensitivity 

A  Pump  Station 


Surge  I  ower 


...  *  Waterway  Crossing 
□  Road/Railroad  Intersection 

Photographic  Reference 
i  m  ■  Aqueduct/Pipeline 


AP  8  Reference  Point 


Fault  Crossing 


; 


Prepared  by  Madrone  Associa 


intermittent  stream 

intermittent  stream 

I 

flood  area 

Mixed  Ag. /Grassland 


Contra  Costa  baeria^ 


j  —  -■  .  1°  sensitivity 

Miniature  dovningia,  Two-fork  clover1 


•  1 

dismantled  RR 

S.P.  RR 

Bank  Rd .  | 

J.S.  RR  - 

Cement  Hill  Rd . 

Norman  Lane  Peabody  Rd . 

,  1 

Moderate  impact  area:  roadways,  noise,  dust  Moderate  to  lov  impact  area:  roadways, 

farmland  encumberance 


Moderate  impact  area:  roadways* 

farmland  encunbe ranee 


SEGMENT  MAP 

3 

DEPARTMENT  OF 

WATER  RESOURCES 

FIG.  6-3 

by  Madrone  Associates 

I 


VEGETATION/WILDLIFE 

1 - 

iSSlatM 

TRAFFIC 

• 

(N)  Interstate  BO  (Nt.s.  2-7) 

.  .  .  _ 

At* 

UTILITIES 

proposed  water  reservoir 
»  U  ctric 

_ 

• 

o  1 

ectric 

SPECIAL  FEATURES 

Archaeological  sites 

IMPACT  SUMMARY 

Moderate  to  low  impact  area:  roadways, 
utilities,  farmland  onuralvroiu  e 

Moderate  to  low  impact  area:  flooding, 
farmland  cncumhe ranee 

Mode 

far* 

T5 

Threatened,  endangered  and  unique 
plant  and  wildlife  population 
( A-Population  prior  to  1945) 

□ 

Waterway  Crossing 

Road/Railroad  Intersection 

O 

Utility  Crossing 

Photographic  Reference 

A 

Archaeological  Sensitivity 

mwmm 

Aqueduct/Pipeline 

▲ 

Pump  Station 

RP  8 

Reference  Point 

• 

Surge  Tower 

X 

Fault  Crossing 

P'ppft'fd  by  Aim 


l 

1 

i 

| 

i 

i 

1 

i 

1 

i 

8a  7b. 

l  \ 

L_ _ 

i: 

! ! 

1 

1 

1 

I 

r.iss  tan.:  ay . 


Abernathy  kd.  Lhadbourne  Rd 


Moderate  impact  area:  roadways, 
farmland  em  urr.be ranee 


Interstate  80 
Rockville  HI. 


High  impact  area:  rtvdwnvs,  ut  :  1  i  t  i 
noise,  dust.  Linear  Park 


. . . 

..-■'ii 

. 

U--’6  1 

3--.  9..-- 

SEE  INDEX 

r 

MAP  61? 

SEGMENT  MAP 

4 

DEPARTMENT  Of 

WATER  RESOURCES 

fig  6-4 

ST% 


®/ 


0Jo\  \ _ \  / 


/ 


a  9b 


INI  water 

CS) 


.  ,  'lectris  1 

water,  electric  £as 

electric,  water 


#  Mi  2. sun  W!..i'V  A, 

S.r.  RR 

Interstate  trRO 

water,  sever 


Archaeological  sites  _  |-Suisur«  Marsh- 

_  (lc&  2  management  zone) 

Moderate  impact  area:  roadways,  utilities.  Moderate  to  high  impact  area:  roadways, 
farmland  encroachment  utilities,  noise  (S),  dust  (S‘,  marsh  <M 


— :: 


k«d  by  Madrone  Associates 


. . 1 . 

..•'*11 

SEE  INDEX  MAP  6-12 


SEGMENT  MAP  5 


DEPARTMENT  OF 
WATER  RESOURCES 


FIG.  6-5 


GEOLOGY/SOILS 


HYDROLOGY 


VEGETATION/WILDLIFE 


TRAFFIC 


UTILITIES 


SPECIAL  FEATURES 


IMPACT  SUMMARY 


-  older  Alluvium  - 

-  Class  IV  - 

High  shrink-sveli  potential  iRt.M 


intermittent  streams 


1 1° sensitivity  ( 7 )  | - 
Lee one  ro * 


sensitivitv 


Rio  Dixon  Rd .  1 

-  —  parallels  Creed /Robinson  Rd.* 

•  •  * 

gas  substation  230kv  electric 


Jepson  Prairie 


Low  to  moderate  impact  area:  roadways, 
utilities,  farmland  encuroberance  (4,5,7)/ 
encroachment  (6) 


Low  impact  area:  farmland 
encumberance  (4,5, 7) /encroachment  (*' 1 


Threatened,  endangered  and  unique 
plant  and  wildlife  population 
(A -population  prior  to  1945) 

Utility  Crossing 

Archaeological  Sensitivity 

Pump  Station 

Surge  T  ower 


/  Waterway  Crossing 
I"!  Road/Railroad  Intersection 

Photographic  Reference 
imb  Aqueduct/Pipeline 


Reference  Point 


f  autt  Crossing 


lc  sensii 


Prepared  bv  Mad'one  *s»o 


RP  21 


GEOLOGY/SOILS 


older  Alluvium 
-  Class  IV  - 


“ “  IvluHiU  FOI 


HYDROLOGY 


VEGETATION/WILDLIFE 


intermittent  stream 
I -  t  1  oud  a  re  a  - j 

r_  — 


: invert  -r.  r«.t 


intermittent  sir*. 


lc  sensitivity  (2,6) 
,  2  c  sensitivitv 


TRAFFIC 


S.  Meridian  Kd. 


UTILITIES 


SPECIAL  FEATURES 


IMPACT  SUMMARY 


Low  to  moderate  impact  area:  roadways, 
utilities,  unique  species  (2,6),  farmland 
encumberance  (2A, 4, 5, 7) /encroachment  (2,6) 


Low  to  moderate  imp.-u  t  are  i :  inicvi* 
(2.2A),  utilities  «  2 , 2A,  ■>,♦'*'  ,  Mr  ml 
encumberance  (  2A,  >,  7) .  one  r^.i.  hrru-nt 


1 e  s  Low  t 


Threatened,  endangered  and  unique 
plant  and  wildlife  population 
( A-Population  prior  to  1945) 


O  Utility  Crossing 


Archaeological  Sensitivity 
Pump  Station 
Surge  1  ower 


yC  .  '  Waterway  Crossing 

□  Road/Railroad  Intersection 
Photographic  Reference 
■  tm  ■  Aqueduct/Pipeline 

RP  8  Reference  Point 

X  f  ault  Crossing 


■  -  f' 

5  csEy'0' 


pa*p(i  t'»  Mart'i  AtW 


-  Routes  2  A ,h  open  canal  - 

Routes  2,  3, -*,5,7  buried  bd"  pipeline 


Calhoun  Cut  I’ump  Station  'Rts.  2, 2A) -Initial  dredging  lbH,»Uin 


Intermittent  stream  intermittent  stream  # Calhoun 
,  intermi  t  tei.;  stre 

flood  ire.i  flood  area  t  lood  area  ! 


1  and/scattered  trees  - 

1°  sens  i  t  i  ei  t v  (2,  .’A)  . 


2°  sensitivity  ('*.*. 


.  I  -  ■— .  •»  —  riparian  < 

Delta  green  ground  beetle  1 _ 


i ra 1  lei s  Creed  Rd . 
500  Kva  e  1  e i  trie 


#  S.Nr  Rk  s  .NT  RR 

abandoned  RR  { 


T  ft i. 


h 

viw  t<>  high  impart  area:  utilities,  unique  ! 
pe*  ies  (2,2A),  farmland  e no umbe ranee  j 
2A, 5, 7 ) /encroachment  (2,6) 

low  to  high  impact  area:  dredging  (2,2A), 

1  riparian  disruption  (i,2A),  utilities, 

farmland  enc umber anre  (2A, 5, 7) /enc rnachment 

l.ow  to 

high 

impact  area 

:  dredging  <2,2AJ, 

r  ipar  if 

in  di 

srupt ion  <  2 , 

2A ) ,  utilities. 

unique 

spet 

ies  i ,  r  a  , ' ' 

,  tormlaifl 

Hii  uml'f 

•  ran* 

e<  5,  ')  'ell*  ro 

achment  (b) 

SEGMENT  MAP 


DEPARTMENT  OF 
WATER  RESOURCES 


FIG  6-7 


t 


by  Mad'r 

oie  Associates 

i 

'J 

SHEET  8  of  11 


PROJECT  FEATURES 


GEOLOGY/SOILS 


HYDROLOGY 


VEGETATION/WILDLIFE 


TRAFFIC 


UTILITIES 


.'ldt-r  Alluvium 


It-hama  Formation 


1 .  -  brackish  marsh  • 

|  -  ■  —  lc  sensitivity  - . . 

(probable  habitat >  Sail  marsh  harvest  mouse 


Hiithwav  K 
Dinvfrti'n  R.i. 


Miniature 


Hichwav  1 
SMiflh  KJ. 


SPECIAL  FEATURES 


IMPACT  SUMMARY 


(1  s  management  areas') 
■■  Miisun  Marsh  ■ 


Low  to  moderate  impact  area:  ur.iqu 
farmland  in.  umber  amt* 


Ar v haeo 1 on i .  a  I  sites 

spe  ies,  Hifth  imp, i  L  area:  roajwavs, 
unique  spii  i.'S,  farmland  «n 


^ u i sui i  Marsh,  Moden 

ur.S-iamr  utilS 


Threatened,  endangered  and  unique 
plant  and  wildlife  population 
( A  -  population  prior  to  I94f>) 


O  Utility  Crossing 


^  Waterway  Crossing 

□  Hoad/Mailroad  Intersects 

Photographic  Refer  pm  e 


Archaeological  Sensitivity 
Pump  Station 
Surge  T  ower 


Aqueduct /Pipeline 


HP  |  Reference  Point 


fault  Crossing 


MA  !  CHLINi  SEGMENT  /' 


jsr 


r - 0- — -G-#10 


Tehama  Formation  —  |  -  Montezuma  Formation  1  « 

■  -  ■  ...  Class  IV  - 


older  Alluvium 


Mixed  Ag. /Grassland  -  - 

-  . -  ■ .  2°  sensitivity 


intermittent  stream 
flood  area  J 

— ~i 


intermittent  stream  intermittent  stream 

I 

flood  area 

si  and  ■  —  —  ■  ■  ""  -  — 

-  1°  conci  f  t  v  _ 


Goose  Haven  Rd . 


Jepson  Prairie 


Moderate  to  high  impact  area:  roadways, 
utilities,  unique  species,  farmland 
encumberance 


Moderate  to  high  impact  area:  roadways, 
unique  species,  farmland  encumberance 


Moderate  to  high  impact  area:  unique  spei  ic 
farmland  encumberance 


SEGMENT  MAP 

8 

DEPARTMENT  OF 

WATER  RESOURCES 

FIG.  6-8 

'H!  INF  SEGMENT 


T* 

Threatened,  endangered  and  unique 
plant  and  wildlife  population 
f  A  -  population  prior  to  1945) 

□ 

Waterwav  Crossing 

Road/Railroad  Intersection 

o 

Utility  Crossing 

.2 

Photographic  Reference 

A 

Archaeological  Sensitivity 

■  W 

Aqueduct /Pipeline 

▲ 

Pump  Station 

rp  a 

Reference  Point 

• 

Surge  I  ower 

X 

t  ault  Crossing 

L. 


SEGMENT  MAP 

11 

DEPARTMENT  OF 

WATER  RESOURCES 

FIG.  6- 1  1 

INDEX  TO  SEGMENT  MAPS 


DEPARTMENT 
OF  WATER  RESOURCES 


FIG.  6-12 


Lindsey  Slough  intake  location  looking  east. 
(See  Figure  6-6) 


Lindsey  Slough  intake  location  looking  south 


2a.  Cache  Slough  intake  location  looking  south. 
(See  Fi gure  6-1 ) 


2b.  City  of  Vallejo  intake  on  Cache  Slough  looking  south. 
(See  Figure  6-1 ) 


PLATE  2 


3a.  Calhoun  Cut  intake  location  looking  east 
(See  Figure  6-7) 


3b.  Jepson  Prairie  near  Calhoun  Cut  looking  west  along 
Routes  2  and  2A.  (See  Figure  6-7) 


5a.  Creed  Road  looking  west  along  alignments 

for  Routes  4,  5,  and  6.  (See  Figure  6-7) 


5b.  Creed  Road  looking  east  along  alignments 
for  Routes  4,  5,  and  6.  (See  Figure  6-7) 


PLATE  5 


Denverton  Creek  along  Route  7.  (See  Figure  6-8) 


Florida  Street  in  Suisun  City  along  common  alignment 
for  Routes  2  through  7.  (See  Figure  6-10) 


PLATE  6 


Common  alignment  for  Routes  2  through  7  in  Suisun  City 
near  Main  Street.  (See  figure  6-10- 


Aliqnment  for  Route  1  through  Fairfield. 
(See  Figure  6-4) 


PLATE  7 


8a.  Alignment  tor  Route  1  through  Fairfield. 
(See  Figure  6-4) 


8b.  Common  alignment  for  Routes  2  through  7  to 
North  Cordelia  Forebay  near  Cordelia  Mill. 
(See  Figure  fi-lh) 


PLATE  8 


Common  alignment  for  Routes  2  through  7  to 
South  Cordelia  Forebay  in  Suisun  Marsh. 
(See  Figure  6-5) 


Common  alignment  for  Routes  2  through  7  to 
South  Cordelia  Forebay  at  Cordelia  Slough. 
(See  Figure  6-5) 


South  Cordelia  Forebay  location. 
'See  '-'inure  6-5) 


North  Cordelia  Forebav  location. 
(See  Fiqure  6-5) 


PLATE  10 


vards  of  dredging  while  I  indsev  Slouch 
would  require  on ! v  about  ilH)  cubic  vards 
of  material  removed. 

6.  1.1.1.  10  A  number  >!  areas  a'.  Mif  the 
alternative  alignments  are  sensitive  witii 
respect  to  biological  resources.  Con¬ 
struction  of  intake  pumping  plants  and 
f  i  sh-sc reen i ng  structures  on  either 
Calhoun  Cut,  Cache,  or  Linisev  Sloughs 
would  displace  and/or  disrupt  roughly  4 
acres  of  grassland  and  riparian  habitat 
(Plates  la,  2a,  and  la).  Tn  general  the 
riparian  habitat  along  hindsev  Slough  is 
now  the  least  disturbed  of  file  three 
intake  locations,  although  the  levee  on 
which  an  intake  structure  would  be 
constructed  is  not  characterized  bv 
extensive  riparian  vegetation.  Associ¬ 
ated  dredging  activities  to  char  intake 
channels  would  further  disrupt  existing 
riparian  habitat,  particularly  for  a 
Calhoun  Cut  intake  (“igure  u-7  > .  The 
impact  of  dredging  and  construction  on 
anadromous  fish  species  (e.g.,  striped 
bass,  king  salmon)  in  the  intake  sloughs 
is  difficult  to  predict.,  since  little  is 
known  of  the  extent  of  these  fisheries  in 
the  area  except  for  some  limited  informa¬ 
tion  in  Lindsev  Slough.  It  is  suspected, 
however,  that  Lindsey  Slough,  with  its 
more  extensive  shoreline  riparian  habi¬ 
tat,  would  be  a  somewhat  more  sensitive 
intake  location  in  this  regard. 

6.1.1.1.11  It  is  important,  to  note  that 
a  portion  of  Lindsev  Slough  (Lindsev 
Slough  marshes)  has  been  designated  as 
"significant  natural  resource  areas"  in 
the  1175  Delta  Plan,  prepared  bv  the 
Delta  Advisory  Planning  Council.  Ill 
Although  the  construction  of  an  intake 
and  pumping  plant  on  Lindsey  Slough  in 
the  vicinity  of  this  designated  area 
(Routes  4,  6,  6,  and  7)  could  conflict 
with  this  designation,  the  actual  loca¬ 
tion  proposed  for  the  intake  is  west  of 
the  designated  area. 


b.  1  .  1  .  1  .  1  7  In.  !).• !  i  ;  m-m.  i  ,  -  ,  t 
Plan,  procured  in  !  •«  7  bv  t  b.-  sr  it. 
Resources  Ai’fiii  v.  d-- v>- !  or...  l  ,  "A  1 1  . •  r  w.-. vs 
"se  Program"  that  d.-s  \  gra-  ,• :  m,.,r  heir., 
waterways  as  either  i  at  urn  .  s  >.  .  >r 

mult  ip  !e-  use  area--  .  •  i  .  . .  >  • .  •  , 

barker  Slough  and  :  in  is-'.  S 1  ■  i ;  w-st  <f 
the  Peterson  Ranch  )  i  v.  rs  i .  wr-  s-sig- 
nated  in  the  program  as  n.»?  >ir  i!  ureas 
which  were  defined  as  "tn.-s.-  w,..  rwav-  or 
portions  u  waterways  c  :  o  orr  in.1  lands, 
including  levees,  ex',  M  nc 
ecological,  or  nat  ;  r  a  1  v  a  o.-s  state¬ 
wide  s  i  gn  i  t  i  i".  .  k  nr  ,<r  r\  1 1  fits 

that  "these  areas  si  ,1  !  er,-s.  rve.i  t  > 

perpetuate  the  pub!!  :ru-'  to.  ;  *  .feet 
wildlife  habitat,  ex  st  i  v.-ge*  •- 
t  ion  .  .  .  .  ;  an1,  mn  v  he  i.s.-g  r  .r  n.  :  --.r  -n- 
sive  reco-at  ioi:",  A  mor  r ••  egt  .•••;*  a 
Recreat  ion  Concept  1  a  n  mi:. ate,]  t  Iiat 
l.indsev  Slough  has  reo  r  .  a:  ;  in  ,s.  o !  4  7 
persons  ,'i  year.  I'h.at  "  m  ; ■  ■  ■  :i  •  r-'cre- 
at  ion  use  t  igures  :  a  i  a  .  ,r  or 

Ha  rk  e  r  S 1 on  gh  .  e 


6.1.1.1.11  Li  ndsev  S  i  or;  eh  .  *  .-  t  •  f  tie 
Peterson  Ranch  divers  iru,  a  mi  .-y.> 
Slough,  west  if  its  ,'on‘l-;.-o.  wit’-  s 

Slough,  have  been  :■  s  i  on  it  e.l  .as  seen  :  r 
areas  in  the  nro.-r  s  ,  r-ois  arc 

defined  as  "those  w.rervo,-  or  pert  ions 
of  waterways  and  abutting  lands  m.  biding 
levees  which  are  >f  lesser  ecological  or 
natural  value  than  nut  nr,,!  nr.  as  r  have 
the  potential  for  enhancement  and  wh  i  cti 
can  support  a  wider  ranee  of  a.  five 
recreational  activities  without  adverse 
environmental  impact".  ■  nib.  Slough  east 
of  its  confining.  w i :  1  -  *•-»..*  '  i  ■ . gh  has 

been  designated  in  tin1  waterways  program 
as  a  multiple-use  area  whii.li  is  foreseen 
to  accommodate  an  even  higher  intensity 
of  uses  than  scenic  ar. as  . 

6.1.1.1.14  To  avoid  anv  potent  :.i!  po  1  i  c  v 


conflict  arising  from  a  Sort  h  Lav  Aque¬ 
duct  intake  on  Lindsev  Slouch  or  Calhoun 
Cut,  an  alternative  intae  location  has 
been  suggested  on  the  Sa.  r ament o  Deep 


♦Statewide  significance  means  the  area  has  such  a  high  environment  >.  1  v  »•  that  it 
could  be  a  candidate  for  acquisition  as  a  State  or  Federal  Park.  no.  rv.  .  reserve  , 
or  wildlife  management  area.  / 7/. 


Wat  or  Ship  Channel  .  /*>/  However,  the  eucalyptus  trees  ,  manv  ■  wti  i  (.  pr-'vi 

construction  of  the  aqueduct  intake  at  the  only  significant  shade  f.-r  drn.'-ti 

this  location  would  add  about  6  miles  to  animals  grazing  >n  the  sun  mud i nr 
tlie  length  of  the  aqueduct,  increasing  lands, 

cons t r uc t i on  costs,  energy  requirements 

tor  pumping,  and  operation  and  mainte-  6.1.1.1.17  All  of  the  alternative  .liic. 

nance.  in  addition,  the  confluence  of  ments  to  the  South  Cordelia  ror.-hav,  wit 

the  Ship  Channel,  Cache  Slough,  and  Miner  the  exception  of  Route  i,  rose  ti,<- 
Slough  is  considered  a  prime  location  for  Suisun  Marsh  (Plates  Ha  and  %  Ko.it  e 

future  water-dependent  industrial  to  the  South  Cordelia  Forebav  wml  i  r  >*. 

development.  /  S /  Development  of  this  the  Marsh  at  two  locat  ions.  Several 

tvii.'  near  the  aqueduct  intake  could  have  threatened  and  endangered  s|xa  i  es  , 

adverse  consequences  for  water  quality.  including  the  salt  marsh  harvest  mo. is.-. 

are  either  suspected  or  known  to  innuhii 
6.1.1.1.16  Routes  2,  2A ,  4,  6,  6,  and  7  the  Marsh  in  these  areas.  Suisun  Marsh 
would  cross  the  Jepson  Prairie  as  defined  is  also  protected  bv  State  law,  und.-r  to 

bv  the  State  Parks  and  Recreation  Depart-  jurisdiction  of  BCDC  and  the  Countv  .  e. 

meat  (Figures  6-4 ,  6-7  and  6-8  and  Plate  Solano  (see  Section  2.2.2),  and  has 

lb).  Although  the  Route  1  alignment  categorized  into  primary  and  set  on, i,<rv 

skirts  the  "defined"  prairie  along  the  management  areas.  Routes  2  through  6  t  • 

north,  a  recent  vegetation  survey  indi-  the  North  Cordelia  Forebay  would  av  ud 

cated  that  this  route  crosses  areas  of  the  Marsla  altogether  (see  Figure  6--  . 

relatively  undisturbed  grassland  (see 

Appendix  D).  The  area  contains  a  number  6.1.1.1.18  The  project  area  is  pro’,  i  t  i . 

of  species  of  plants  and  animals  which  with  known  and  recorded  cultural 

have  been  officially  listed  as  threatened  resources,  particularly  archaeological 

and  endangered,  including  Solano  grass  sites.  General  areas  of  relatively  high 

and  the  Delta  green  ground  beetle.  Most  archaeological  sensitivity  that  could 
of  these  species  are  associated  with  the  reveal  additional  archaeological  sites 

manv  vernal  pools  that  cover  the  area.  during  construction  of  the  aqueduct 

Construction  of  an  aqueduct  across  any  of  include  port  ions  of  the  I.indsev  Slough 

these  routes  would  at  least  temporarily  shoreline  near  the  proposed  intake  loca- 

disrupt  this  existing  habitat;  however,  tion,  along  Route  7  near  Denverton 

Route  4  would  be  less  disruptive  due  to  Slough,  in  the  Suisun  Marsh  area  sur- 

its  direct  use  of  Creed  Road  as  a  partial  rounding  Cordelia  Hill,  and  in  Green 

right  of  way.  Routes  2  and  2A  would  pass  Valley  (Figures  6-5,  6-6,  6-8,  6-101.  A 

through  a  more  sensitive  portion  of  the  possible  archaeological  site  has  also 

Jepson  Prairie  (Plates  3a  and  3b).  been  identified  in  the  vicinity  of 

Route  2  north  of  Creed  Road  (Figure  6-71 
6.1.1.1.16  Another  impact  associated  Several  historically  significant 

with  an  aqueduct  traversing  the  Jepson  structures  are  located  in  the  project 

Prairie  and  surrounding  grasslands  would  area,  including  the  Suisun-Fa i rf ield 
be  the  potential  disturbance  to  existing  Railroad  Station  in  Suisun  City  and  a 

domestic  grazing  animals  (i.e.,  sheep,  small  redwood  barn  in  Green  Valley 

cattle).  Sheep  would  be  expected  to  be  (Figures  6-5  and  6-10).  Three  specific 

most  disturbed  by  construction  activity,  areas  of  potential  conflict  with  propose 

particularly  during  the  lambing  season  aqueduct  alignments  and  cultural 

(March-Apr  i  1 ) .  In  addition,  construction  resources  have  been  identified  following 

of  an  aqueduct  along  Routes  5  or  6  would  a  detailed  investigation  (see  Sect  ion 
necessitate  removal  of  a  number  of  large  6.4.1  and  Appendix  K). 


6. 1.1.2  Disruption  of  Social 
Environment 


6.1.  1.2.1  Numerous  roadways  and  rail¬ 
roads  would  have  to  be  traversed  during 
construction  of  the  aqueduct  along  any  of 
the  alignments  (Table  6-1).  Although 
many  necessary  crossings  would  occur  in 
rural  areas  or  in  locations  with  very  low 
traffic  levels,  portions  of  all  alterna¬ 
tive  alignments  would  also  pass  through 
some  relatively  congested  urban  areas. 
Construction  of  the  aqueduct  along 
Route  1  would  require  the  highest  number 
of  crossings  and  would  pass  through  the 
longest  stretch  of  urban  area  (Fair- 
field  XPlates  7b  and  8a). 


6.1.  1.2.2  Even  though  the  pipeline  along 
Route  1  would  tunnel  underneath  major 
arteries  and  intersections  in  Fairfield, 
construction  activities  would  create  some 
circulation  problems  requiring  temporary 
rerouting  of  traffic  in  certain  residen¬ 
tial  areas  (Figures  6-3  and  6-4). 
Depending  on  the  duration  and  type  of 
construction,  collector  streets  crossed 
by  the  aqueduct  would  be  narrowed  to  one 
lane.  Construction  activity  along 
Route  1  adjacent  to  Interstate  80  south¬ 
west  of  Fairfield  would  temporarily 
affect  access  at  Rockville,  Green  Valley, 
and  Suisun  Valley  Roads  (Figure  6-4). 

6.1. 1.2.3  Serious  traffic  impacts  would 
also  be  associated  with  construction  of 
the  aqueduct  along  the  common  alignment 
for  Route  2  through  7  in  Suisun  City 
(Figure  6-10  and  Plates  6b  and  7a).  East 
of  Suisun  City,  construction  activity 
would  affect  traffic  on  Highway  12  both 
because  of  material  and  equipment  trans¬ 
port,  and  because  this  alignment  is 
parallel  to  Highway  12  west  of  Walters 
Road.  Scheduled  widening  of  Highway  12 
in  this  area  may  immediately  precede  the 
period  of  aqueduct  construction.  Within 
Suisun  City,  Florida  Street  would  be  dis¬ 
rupted  as  would  Mulberry,  Alder,  Cedar, 
and  Main  Streets  at  aqueduct  crossing 
locations.  Construction  traffic  on  the 
local  streets  in  Suisun  City  would 


present  additional  problems.  The  Highway 
12  Fairfield  bypass,  if  completed  prior 
to  aqueduct  construction,  would  provide 
some  relief  in  east-west  congestion. 

6.1. 1.2.4  All  alignments  would  require 
crossing  the  Southern  Pacific  Railroad 
mainline  between  the  Bay  Area  and 
Sacramento.  All  alignments  would  also 
cross  the  Sacramento  Northern  line  from 
Sacramento  to  Collinsville  at  least  once. 
The  Southern  Pacific  branch  line  through 
Cordelia  to  Napa  would  be  crossed  by  all 
alignments  to  the  South  Cordelia  Forebay. 
However,  construction  activity  would  not 
be  expected  to  seriously  disrupt  train 
traffic . 

6.1. 1.2.5  In  addition  to  traffic  disrup¬ 
tion,  noise  and  dust  generat  ion  would  be 
associated  with  construction  of  the  aque¬ 
duct.  The  impacts  on  surrounding  areas 
would  be  greatest  through  urban  areas, 
particularly  the  stretch  of  Route  1 
through  Fairfield,  where  residential 
neighborhoods ,  a  hospital,  rest  homes, 
and  other  sensitive  receptors  occur  near 
the  proposed  right  of  way  (Figure  6-4). 
People  In  residences  closest  to  aqueduct 
construction  could  be  subjected  to  spo¬ 
radically  high  noise  levels  (up  to  78  dBA 
with  open  windows).  / 8/  Construction  of 
the  aqueduct  along  Route  1  through 
Fairfield  could  coincide  with  the  devel¬ 
opment  of  the  proposed  linear  park  sys¬ 
tem,  compounding  traffic,  noise,  and  dust 
impacts  (see  Section  6.3,  Cumulative 
Environmental  Effects).  The  first  phase 
of  park  development  is  currently  under 
construction  and  is  scheduled  for  comple¬ 
tion  later  this  year.  DWR  plans  call  for 
mitigation  of  any  adverse  effects  on  the 
linear  park  project.  The  linear  park 
bikeway  could  logically  be  extended 
easterly  to  Peabody  Road  over  the  buried 
North  Bay  Aqueduct. 

6.1. 1.2.6  Noise  and  dust  generated  dur¬ 
ing  aqueduct  construction  would  also  dis¬ 
rupt  residents  of  Suisun  City  in  the 
vicinity  of  the  common  pipeline  right  of 
way  for  Routes  2  through  7.  However,  the 
length  of  disruption  through  this  urban 
area  would  be  considerably  less  than 
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that  for  Route  1.  Construction  activity  major  utility  corridors,  including  large 
associated  with  the  Highway  12  bypass  water  and  sewer  mains,  gas  lines,  and 

could  add  to  the  impact  of  aqueduct  fuel  lines  (Figure  6-10).  There  are  only 

construction  and  extend  the  degree  of  limited  times  of  the  year  when  the  major 

impact  on  surrounding  neighborhoods.  gas  lines  can  be  shut  down  for  reloca- 

Construction  near  the  Suisun  Elementary  tion.  / 1 1 /  In  addition,  Suisun  City  is 

School  may  cause  temporary  and  sporadic  committed  to  relocate  all  of  these  utili- 

noise  increases  and  possible  safety  ties  in  the  near  future  to  coordinate 

problems  to  students  walking  to  and  from  with  the  construction  of  the  Highway  12 
school.  bypass.  If  this  construction  precedes 

that  of  the  aqueduct,  these  utilities  may 
6.1.  1.2.7  In  rural  areas  to  the  east  of  have  to  be  relocated  a  second  time. 
Fairfield  and  Suisun  Citv,  noise  genera¬ 
tion  could  disturb  sheep  and  other  6. 1.1. 2. 9  Other  portions  of  the  align- 

domestic  animals  in  the  vicinity  of  con-  ments  which  could  s  ign  i  f  icant ly  conflict 
struct  ion  work  but  would  have  little  with  utility  corridors  include  major  gas 

additional  effect  on  the  sparsely  popu-  lines  in  the  eastern  portion  of  project 

lated  area.  Pile-driving  activities  area  as  well  as  southeast  of  Cordelia 

associated  with  the  construction  of  pump  Hill  along  the  common  alignment  for 
stations  on  Cache,  Calhoun  Cut,  or  Routes  2  through  7  to  the  North  Cordelia 

Lindsey  Slough  would  be  an  especially  Forebay  and  two  large  electric  towers 

acute  source  of  noise,  with  noise  levels  (230  and  500  KVa)  which  lie  directly  in 

reaching  106  dBA  up  to  50  feet  from  the  the  proposed  right  of  wav  for  Route  6 

site.  /9/  Dust  generation  would  be  most  along  Creed  Road  (Figures  6-7,  6-10  and 

severe  along  portions  of  Route  l  east  of  Plate  5).  Paralleling  Creed  Road  in  this 

Fairfield  and  the  common  alignment  for  vicinity  are  also  telephone  and  electric 

Routes  2  through  7  west  of  Suisun  City,  transmission  lines, 

where  the  soils  contain  a  relatively  high 
amount  of  fineparticle  silt  (Figures  6-2 

and  6-10).  In  addition  to  dust  genera-  6. 1.1.3  Commitment  of  Resources 

tion,  local  air  quality  would  also  be 
temporarily  degraded  by  construction 

machinery  exhaust.  Although  expected  6.1.  1.3.1  Energy  and  land  would  be  the 

emissions  from  the  machinery  would  be  principal  resources  committed  during 

less  than  1  percent  of  total  Solano  construction  of  the  aqueduct.  The  total 

County  vehicular  emissions,  the  diesel  energy  use  required  for  aqueduct  con- 

fumes  could  be  annoying,  particularly  struction  along  the  alternative  align- 

where  residential  areas  are  close  to  pro-  ments  would  range  from  1  to  2.5  trillion 

posed  aqueduct  corridors.  BTU .  The  estimate  includes  both  the 

amount  of  diesel  fuel  required  to  operate 

6.1. 1.2.8  Construction  of  the  aqueduct  construction  machinery  and  the  amount  of 

along  the  alternative  alignments  would  energy  required  to  manufacture  the 

also  require  the  crossing  of  numerous  necessary  steel  and  concrete.  Construc- 

utility  and  service  lines.  Route  1  con-  tion  of  the  aqueduct  along  Routes  1,  3, 

struction,  with  its  extensive  segment  and  7  would  generally  require  more  energy 

through  Fairfield,  would  encounter  a  due  to  the  longer  length  of  the  pipeline 

number  of  minor  water  and  sewer  lines  and  needed  for  this  right  of  way. 

a  few  relatively  major  ones  (Figure  6-4). 

A  problem  with  crossing  some  of  these  6.1. 1.3.2  Land  would  also  be  consumed 

utilities  could  arise  due  to  the  depths  during  construction  of  the  aqueduct.  For 

they  have  been  placed.  / 1 0 /  Construction  pipeline  routes,  permanent  changes  in  the 

along  the  common  alignment  through  Suisun  use  of  the  land  would  occur  only  where 
City,  however,  would  transect  several  pump  stations  or  other  above-ground 


auxiliary  facilities  are  required. 

On-site  disposal  of  dredged  material  also 
consumes  a  substantial  amount  of  land  in 
the  vicinity  of  intake  locations,  par¬ 
ticularly  on  Calhoun  Cut  and  Cache 
Slough.  Temporary  alteration  of  land  use 
would  occur  in  an  80- foot  wide  right  of 
wav  for  a  buried  pipeline  route. 

6.1. 1.3.3  A  commitment  of  significant 

resources  would  occur  with  an  alignment 
along  Routes  3  and  2A.  The  Nature  Con¬ 
servancy  has  recent  I v  purchased  1,500 
acres  of  the  Jepson  Prairie  in  the  Dozier 
area  along  the  Sacramento  Northern  Rail¬ 
road  line  with  the  intention  of  maintain¬ 
ing  it  as  an  ecological  preserve.  The 
property  includes  part  of  Calhoun  Cut 
east  of  the  proposed  diversion  points  for 
Routes  .?  and  2A .  / 1 2  /  Another  area 

immediately  to  the  south  and  west  of  the 
Nature  Conservancy  property  has  been 
under  cons  ide rat  ion  bv  represent  at i ves  of 
the  Natural  l.ani  and  Water  Reserve  System 
within  the  Pniversitv  of  California. 

6. 1.1. 3. 4  For  the  open  canal  routes  (2 
and  6)  a  60-foot  wide  right  of  way  corri¬ 
dor  would  constitute  a  permanent  change 
in  existing  land  use.  The  presence  of  an 
open  canal  would  also  permanently  sep¬ 
arate  cont iguous  farmland  and  make  it 
more  difficult  to  farm  economically. 

Prime  agricultural  soils  cover  extensive 
areas  that  would  be  traversed  by  the 
alternative  alignments,  particularly 
northeast  of  Fairfield  along  Route  1  and 
west  of  Suisun  City  along  the  common 
alignment  for  Routes  2  through  7.  To  the 
extent  that  orchards  and  vineyards  are 
disrupted  during  construction  of  the 
aqueduct,  the  impact  on  agricultural  land 
would  be  more  lasting  since  at  least 

5  years  would  be  required  for  these  crops 
to  resume  full  productivity. 

6 . 1  .  1 .4  Planned  Mitigation  Measures 

6. 1.1.4.  I  Numerous  mitigation  measures 
that  could  alleviate  some  of  the  poten¬ 
tial  problems  discussed  above  are  inher¬ 
ent  in  or  "built  into"  the  construction 


of  an  aqueduct .  Some  of  the  measures 
performed  as  a  standard  of  practice 
during  construction  include  provisions 
for  special  support  structures  (i.e., 
piles)  for  pipeline  underlain  bv  bay  mud, 
installation  of  flexible  piping  and 
joints  at  known  earthquake  fault  cross¬ 
ings,  provisions  for  "blow-off"  valves  at 
all  waterway  crossings,  treatment  of 
clayey  soils  to  reduce  shrink-swell 
potential,  geological  testing  of  levee 
stability  prior  to  placement  of  intake 
and  pump  structures,  and  watering  of 
exposed  soils  during  periods  of  high 
winds.  Other  mitigation  features  already 
incorporated  into  construction  planning 
include  placing  pipeline  entirely  under¬ 
neath  streams  and  waterways  and  tunneling 
the  aqueduct  under  major  roads  and  inter¬ 
sections.  Construction  hours  would  be 
modified  within  urban  areas  to  meet  any 
applicable  local  noise  standards. 

6. 1.1. 4. 2  The  State  Parks  and  Recreation 
Department  has  stipulated  that  compensa¬ 
tion  acreage  along  Routes  2  and  2A  and 
possibly  along  Routes  4,  5,  and  6,  if 
selected,  would  have  to  be  purchased  by 
the  Department  of  Water  Resources  to 
mitigate  adverse  impacts  on  the  Jepson 
Prairie  (see  Section  2.2.5).  Were  the 
aqueduct  to  be  built  on  Route  2  or  2A, 
Parks  and  Recreation  would  request  the 
purchase  of  at  least  3,000  acres  of  the 
surrounding  Jepson  Prairie.  Were  Route 
4,  5,  or  6  chosen,  Parks  and  Recreation 
would  require  test  borings  to  determine 
the  extent  and  nature  of  the  underlying 
claypan  layer  and,  depending  on  the 
results  of  the  borings,  the  purchase  of 
up  to  1,000  acres  of  surrounding  prairie 
might  be  requested. 

6 . 1 .  1 . 5  Possible  Mitigation  Measures 

6.1.  1.5.1  In  addition  to  those  mitiga¬ 
tion  features  described  above  and 
included  in  current  project  planning, 
several  other  mitigation  measures  should 
be  incorporated  to  further  reduce  the 
adverse  effects  associated  with  aqueduct 
construction.  Alignments  to  which  the 


itigation  measures  would  apply  are 
ndicated  in  parentheses. 

Construction  activity  in  stream  areas 
should  employ  special  erosion  control 
measures  to  lessen  the  possibility  of 
increased  sedimentation  in  the  streams 
such  as  covering  storage  piles  of  mate¬ 
rial,  controlling  truck  movements  near 
creeks  to  avoid  spilling  material  into 
the  streams,  and  revegetating  graded 
creek  slopes  before  winter  rainfalls, 
(all) 

Revegetate  construction-disturbed  areas 
overlying  pipelines  or  along  canal 
banks  as  quickly  as  possible  to  reduce 
erosion  potential  and  dust  generation. 
Native  vegetation  should  be  employed  to 
the  maximum  extent  practicable,  (all) 

Continue  to  monitor  ground  water  levels 
in  the  vernal  pool  area  to  be  sure  the 
pools  would  not  be  adversely  affected 
by  a  Route  2/2A  alignment.  (Routes  2 
and  2A) 

If  a  canal  is  the  chosen  alternative, 
consult  the  Solano  County  Flood  Control 
and  Water  Conservation  District  and  the 
U.  S.  Army  Corps  of  Engineers  to 
establish  a  detailed  alignment  that 
would  not  interfere  with  floods.  The 
canal  banks  could  be  used  to  retain 
floodwater.  (Routes  4  and  6) 

Determine  the  temporary  and  permanent 
impacts  of  extensive  dewatering  on  the 
ground  water  levels.  If  ground  subsid¬ 
ence  occurs  during  the  construction, 
protect  any  existing  structures  from 
damage  due  to  dewatering.  Solano 
County  and  Suisun  City  could  require 
the  contractor  to  post  a  bond  for  pro¬ 
tection  of  existing  structures.  (all) 

Along  Route  1  within  Fairfield,  limit 
construction  across  traffic  corridors 
to  one  north-south,  and  one  east-west 
street  at  a  time,  if  possible. 

(Route  1) 

Restore  any  disrupted  segment  of  the 
Fairfield  Linear  Park  to  its 


preproject  condition  and  extend  linear 
park  bikeway  over  some  of  the  railroad 
right  of  way  segments  of  Route  1. 

Disrupt  only  one  Interstate  80  access 
road  southwest  of  Fairfield  at  a  time, 
(all  alignments  to  North  Cordelia 
Forebav) 

Avoid  material  transportation  and 
street  movement  of  heavv  equipment 
during  peak  traffic  hours.  (all) 

Coordinate  aqueduct  construction  along 
the  common  alignment  for  Routes  2 
through  7  with  Highway  12  improvements 
between  Marina  Boulevard  and  Walters 
Road  in  Suisun  City.  (Routes  2 
through  7) 

Construction  along  the  common  alignment 
on  Florida  Street  in  Suisun  City  should 
be  done  block-bv-block  to  avoid  com¬ 
pletely  limiting  access  for  longer 
periods.  (Routes  2  through  7) 

Consider  tunneling  under  Main  Street  to 
prevent  north-south  traffic  restric¬ 
tions  in  Suisun  City.  (Routes  2 
through  7 ) 

°  Construction  near  sensitive  agricul¬ 
tural  areas  should  be  scheduled  during 
the  nongrowing  season.  (Work  during 
the  period  immediately  following 
harvest  would  reduce  potential  particu¬ 
lates  impacts  on  the  crops  while  avoid¬ 
ing  potential  erosion  problems  from 
heavy  rains. Hall) 

0  Place  gravel  on  temporary  access  roads 
to  reduce  particulate  generation  near 
sensitive  receptors.  (all) 

°  Cover  stock  piles  of  dirt  to  reduce 
particulate  generation  near  sensitive 
areas .  (all) 

°  Intensive  construction  activities 
through  sheep-grazing  lands  should  be 
avoided  during  March  and  April  to 
minimize  disturbance  to  sheep  during 
lambing  season.  (Routes  2  through  7) 


Compensation  for  any  displaced  riparian 
habitat,  particularly  along  Calhoun  Cut 
and  Lindsey  Slough,  will  be  required  by 
the  U.  S.  Fish  and  Wildlife  Service  and 
the  California  Department  of  Fish  and 
Game .  (all) 

*  For  open  canal  alternatives,  animal 
escape  ramps  will  be  required  along 
fenced  areas  by  U.  S.  Fish  and  Wildlife 
Service  and  Department  of  Fish  and 
Game.  (Routes  2  and  6) 

Test  borings  would  be  required  along 
Creed  Road  if  Routes  4,  5,  or  6  are 
selected  to  determine  the  extent  and 
nature  of  the  underlying  clay  pan  layer 
and  to  determine  the  possibility  of  an 
adverse  effect  of  aqueduct  construction 
on  surrounding  vernal  pools.  (Routes 
4,  5  and  6) 

*  If  any  archaeological  remains  are 
encountered  during  trench  excavation, 
construction  should  cease  and  a  regis¬ 
tered  archaeologist  or  member  of  the 
Solano  County  Native  American  Organiza¬ 
tion  consulted.  (all) 


6.1.2  OPERATIONAL  IMPACTS 


6. 1.2.1  Impacts  on  Farmland 

Operation  of  the  aqueduct  would  have  a 
few  significant  effects  on  agricultural 
land  use.  After  the  pipeline  is  in 
place,  most  agricultural  uses  would  not 
be  affected  by  its  operation.  However, 
repair  and  maintenance  activity  could 
have  short-term,  localized  effects  simi¬ 
lar  to  initial  construction  impacts  (see 
Section  6. 1.1.3).  Because  permanent 
structures  could  not  be  built  over  the 
pipeline  right  of  way  following  aqueduct 
construction,  irrigation  and  drainage 
facilities  could  be  constrained  in  the 
vicinity  of  the  right  of  way.  This 
effect  could  be  most  significant  along 
the  eastern  portion  of  Routes  l  and  3 


where  more  irrigated  farming  occurs 
(Figure  6-1). 

6 . 1 . 2 . 2  Impacts  on  Surface  and  Ground 
Water  Supplies /Qualify 

6. 1.2.2. 1  The  main  impact  and,  in  fact 
the  primary  purpose  of  the  North  Bay 
Aqueduct,  would  be  to  directly  supplement 
existing  surface  supplies  (and  indirectly 
supplement  ground  water  supplies)  in 
Solano  and  Napa  Counties.  Although  the 
Delta  water  supply  would  be  of  substan¬ 
tially  lower  quality  than  most  existing 
supply  sources,  it  would  still  meet  cur¬ 
rent  State  and  Federal  safe  drinking 
water  standards. 

6.  1.2. 2. 2  Several  water  agencies  sched¬ 
uled  to  receive  North  Bay  Aqueduct  water 
have  expressed  concern  about  Lhe  added 
treatment  costs  that  would  be  associated 
with  the  new  supply  (see  Section  3.8.4). 
The  City  of  Vallejo  has  noted  a  13  per¬ 
cent  higher  alum  requirement  (alum  is 
used  to  help  remove  suspended  solids  from 
drinking  water)  in  its  Travis  AFB  water 
treatment  plant,  which  treats  only  Cache 
Slough  water,  compared  with  its  Fleming 
plant,  which  treats  a  blend  of  Delta 
water  and  Lake  Berryessa  water.  / 13/ 

6. 1.2. 2. 3  Water  agencies  have  also 
expressed  concern  regarding  drinking 
water  quality,  particularly  with  respect 
to  total  dissolved  solids  (TDS), 
tr ihalomethanes ,  and  pesticides.  Based 
on  limited  existing  data,  water  quality 
appears  to  be  somewhat  better  in  Lindsey 
Slough  as  compared  with  Cache  Slough. 

The  data  also  indicate  that  water  quality 
in  Cache  Slough  may  be  deteriorating  at  a 
faster  rate  than  in  Lindsey  Slough  (see 
Appendix  C).  Still  another  consideration 
is  the  fact  that  the  watershed  draining 
into  Cache  Slough  is  characterized  by 
more  intensive  agriculture  and  urban 
development  than  the  Lindsey  Slough 
watershed.  Furthermore,  projections  for 
future  land  use  indicate  that  this  con¬ 
trast  is  likely  to  increase  over  the 
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next  20  years  (see  Section  5. 2. 1.3).  The 
City  of  Vallejo  has  noted  a  significant 
increase  in  the  amount  of  suspended 
solids  in  its  existing  water  supply  from 
Cache  Slough.  / 14 / 

6. 1.2. 2. 4  The  specific  impact  of  the 
aqueduct  on  the  hydraulics  and  water 
quality  in  intake  sloughs  during  opera¬ 
tion  has  been  analyzed  with  the  aid  of 
computer-based  numerical  models  (see 
Appendix  F).  Assuming  that  the  net  Delta 
outflow  remained  the  same  (i.e.,  North 
Bay  Aqueduct  diversions  were  compensated 
for  by  additional  releases  to  the 
Sacramento  River),  water  quality  in  both 
Cache  and  Lindsey  Sloughs  would  actually 
improve  slightly  during  low  flow  summer 
periods  because  better-quality  Sacramento 
River  water  would  be  drawn  more  directly 
into  these  areas.  Water  current  veloci¬ 
ties  in  both  slough  channels  would 
increase  in  an  upstream  direction  to  a 
slight  degree  under  these  same  condi¬ 
tions.  Average  current  velocities  would 
be  expected  to  increase  more  substan¬ 
tially  with  an  intake  on  Calhoun  Cut,  due 
to  its  more  narrow  channel 
conf igurat ion. 

6 . 1 . 2 . 3  Impacts  on  Delta/State  Water 
Project 

6. 1.2.3. 1  The  maximum  proposed  diversion 
of  115  cfs  for  the  North  Bay  Aqueduct 
would  have  no  signficant  effect  on  net 
Delta  outflow.  The  water  diverted  would 
come  from  high,  excess  flows;  either  by 
direct  diversion  in  winter  when  these 
flows  are  occurring,  or  by  storage  of  the 
excess  flow  for  release  and  diversion  in 
periods  of  lower  flow. 

6. 1.2. 3. 2  The  State  Water  Project  oper¬ 
ates  on  a  "pool  concept".  In  this  con¬ 
text,  the  North  Bay  Aqueduct  would  have 
the  effect  of  increasing  the  number  of 
contract  users  who  would  share  the  State 
Water  Project  water  supply  pool.  Recent 
Department  of  Water  Resources  projections 
have  indicated  that  under  dry  period  con¬ 
ditions,  the  State  Water  Project  would 


not  be  able  to  fully  deliver  entitlement 
requests  after  the  early  1980s  (Figure 
6-13).  This  inability  will  be  worsened 
if  the  NBA  is  in  operation.  To  fully 
meet  its  delivery  schedules,  the  SWP  will 
have  to  add  new  facilities  to  increase 
project  yield.  Incremental  cost  of  water 
from  various  of  the  proposed  new  facil¬ 
ities  ranges  from  about  $100  to  $600 
per  acre-foot . 

6. 1.2. 3. 3  Two  Delta  water  projects  have 
been  proposed  in  southern  Solano  County, 
neither  of  which  would  have  a  noticeable 
impact  on  the  North  Bay  Aqueduct.  The 
Suisun  Marsh  project,  the  first  phase  of 
which  has  been  constructed,  involves  a 
plan  to  reverse  the  general  circulation 
patterns  in  Suisun  Marsh  to  help  maintain 
current  water  quality  conditions.  In 
conjunction  with  this  project,  the  possi¬ 
bility  of  enlarging  the  North  Bay  Aque¬ 
duct  to  provide  an  additional  supply  of 
fresh  water  to  the  Marsh  has  also  been 
considered  (see  Section  3.3.  1.2).  PGandE 
is  considering  the  construction  of  a 
coal-fired  power  plant  in  Collinsville 
that  would  use  water  from  Montezuma 
Slough.  However,  this  proposal  has 
recently  been  delaved  for  at  least  two 
years,  primarily  due  to  reduced  demand 
for  electricity. 

6.  1.2. 3.4  Senate  Bill  200,  passed  by  the 
Legislature  and  signed  by  the  Governor  in 
1980,  authorizes  construction  of  the 
Peripheral  Canal  as  part  of  a  comprehen¬ 
sive  program  of  water  conservation  and 
augmentation  of  SWP  water  supplies.  The 
potential  impacts  of  the  operation  of  the 
Peripheral  Canal  were  investigated  with 
the  aid  of  DWR's  Delta  hydraulic  model. 
The  Peripheral  Canal  assumptions  used  for 
the  model  run  were  based  on  the  critical 
year  flow  conditions  for  August  from  DWR 
Bulletin  76.  Other  flow  and  boundary 
conditions  were  as  reported  in  WRE's 
study  for  the  State  Water  Resources 
Control  Board  (Appendix  C).  In  addition, 
the  requirement  for  a  minimum  flow  of 
1,000  cfs  in  the  Sacramento  River  at  Rio 
Vista  (Decision  1485)  were  also  assumed 
in  the  model  run. 
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The  investigation  indicates  a  flow 
reversal  in  the  lower  end  of  Cache  Slough 
due  primarily  to  high  agricultural  with¬ 
drawals  from  the  upper  end  of  Cache 
Slough  and  the  Deep  Water  Channel.  How¬ 
ever,  the  requirement  to  maintain  the 
1,000  cfs  f lows  at  Rio  Vista  will  insure 
the  availability  of  good-quality  water 
within  the  region  of  the  North  Bay  Aque¬ 
duct.  Consequently,  the  modeling  study 
does  not  indicate  a  significant  impact  on 
the  hydraulic  water  quality  conditions  in 
the  region  of  the  proposed  diversion 
resulting  from  the  operation  of  the 
Peripheral  Canal. 


6. 1.2. 3. 5  In  order  to  guarantee  protec¬ 
tion  of  water  quality  in  the  Delta  under 
most  conditions,  DWR  has  taken  several 
recent  actions.  The  State  Water 
Resources  Control  Board,  through  its 
Water  Rights  Decision  1485,  has  estab¬ 
lished  minimum  water  quality  requirements 
(as  measured  by  salinity)  in  specified 
locations  throughout  the  Delta.  Based  on 
information  provided  by  DWR,  Decision 
1485  requires  both  the  State  Water  Proj¬ 
ect  and  the  Central  Valley  Project  to 
maintain  minimum  flows  of  1,000  cfs  at 
Rio  Vista.  In  planning  for  the  State 
Water  Project,  DWR  has  recognized  its 
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responsibility  to  prevent  the  degradation 
of  water  quality  in  the  area  per  Decision 
1485  and  has  indicated  its  full  inten¬ 
tions  to  maintain  current  water  quality 
standards  throughout  the  Delta.  In  addi¬ 
tion,  DWR  has  negotiated  agreements  with 
several  Delta  water  agencies,  essentially 
guaranteeing  its  water  quality  during 
operation  of  SWP  facilities  under  nest 
conditions.  Since  D-1485,  the  Department 
of  Water  Resources  has  signed  an  agree¬ 
ment  (January  1981)  with  the  North  Delta 
Water  Agency  to  assure  dependable  water 
supply  and  suitable  quality  to  Delta 
water  users.  The  standards  established 
by  D-1485  are  currently  being  maintained 
at  Rio  Vista.  In  addition,  under  opera¬ 
tion  of  the  Peripheral  Canal,  an  agree¬ 
ment  between  DWR  and  the  Department  of 
Fish  and  Game  would  require  specific  flow 
standards  at  Rio  Vista  consistent  with 
the  Standards  of  D-1485. 


6. 1.2.4  Impacts  on  Fish  and  Wildlife 

6. 1.2.4. 1  The  principal  effect  of  the 
diversion  for  the  North  Bay  Aqueduct  on 
fisheries  will  be  to  remove  fish  and 
other  aquatic  organisms  along  with  the 
water.  The  proposed  placement  of  fish 
screens  (3/32-inch  welded  wedge-wire 
slotted  screen)  will  prevent  the  larger 
organisms  from  being  entrained  into  the 
aqueduct  system.  Impingement  of  larger 
organisms  against  the  screens  could 
occur;  however,  the  projected  approach 
velocity  (not  more  than  half  a  foot  per 
second)  at  the  intake,  should  be  low 
enough  to  enable  most  fish  to  swim 
against  the  current. 

6. 1.2. 4. 2  All  king  salmon  fry,  American 
shad  as  small  as  22  mm,  and  striped  bass 
as  small  as  17.6  mm  should  be  excluded 
from  the  aqueduct  by  the  screens.  / 15 / 

The  screens  cannot  be  practically 
designed  to  retain  any  smaller  organisms 
since  clogging  would  occur  too  rapidly. 
Many  planktonic  organisms,  including 
smaller  larval  fish,  fish  eggs,  and  small 


invertebrates  such  as  the  opossum  shrimp 
would  readily  pass  through  the  screens 
and  into  the  intake  system. 

6. 1.2. 4. 3  While  the  importance  of 
Lindsey  Slough  as  a  spawning  and  nursery 
ground  has  not  been  established,  some 
small  fish  have  been  collected  there. 

Even  though  no  specific  fish  data  are 
available  for  Cache  Slough  or  Calhoun 
Cut,  it  is  expected  that  these  waterways 
would  be  less  important  as  fishery  areas 
than  Lindsey  Slough.  Lindsey  Slough  fish 
samples  indicated  that  a  relatively  large 
number  of  small  striped  bass  fry,  a  major 
sport  fish  in  the  Delta,  would  pass 
through  the  proposed  fish  screens. 

6.1. 2.4.4  Even  if  aquatic  organisms  are 
not  taken  into  the  aqueduct  system,  it  is 
possible  that  the  intake  screens  will 
concentrate  these  organisms  in  the  vicin¬ 
ity  of  the  diversion.  Studies  conducted 
at  other  SWP  diversions  have  shown  that 
predator  species  tend  to  concentrate 
around  fish  release  points  and  consume 
more  prey  items  than  in  normal  areas. 

/ 1 6 /  The  location  of  the  intake  on 
Calhoun  Cut  could  aggravate  this  problem, 
since  the  site  is  at  the  end  of  the 
s lough . 

6. 1.2. 4. 5  Periodic  maintenance  dredging 
required  to  keep  the  intake  channels 
clear  would  temporarily  degrade  water 
quality  bv  stirring  up  bottom  sediments. 
Although  this  would  be  expected  to  have  a 
relatively  minor,  short-term  adverse 
effect  on  local  aquatic  organisms,  the 
degree  of  impact  would,  in  part,  be 
related  to  the  frequency  and  magnitude  of 
required  dredging  operations. 

6. 1.2. 4. 6  The  implication  of  operation 
of  the  North  Bay  Aqueduct  on  wildlife  in 
eastern  Solano  County  would  be  minor. 
However,  attraction  of  wildlife  to  the 
aqueduct  intake  structures  would  be 
expected  due  to  the  increased  concentra¬ 
tion  of  fish  species  in  these  locations. 
Fish  release  points  would  also  tend  to 


1 


attract  wildlife  predators.  In  the  event 
of  an  open  canal,  wildlife  could  be 
expected  to  make  use  of  this  additional 
water  habitat. 


6. 1,2.5  Energy  Use 

6.  1.2.5.  1  Electrical  power  used  for 
pumping  water  through  the  aqueduct  would 
reach  15  to  20  million  kwh  (0.15-0.19) 
trillion  Btu)  per  year  by  the  year  1990, 
when  use  by  Solano  County  is  expected  to 
reach  full  entitlement  (see  Table  4-1). 

This  maximum  power  use  is  264-351  Kwh/ 
acre-foot  (2.6-3. 5  million  Btu/acre- 
footKsee  also  Table  5-7).  This  range  is 
based  primarily  on  overall  route  length 
and  whether  the  use  of  a  canal  or 
pipeline  is  involved.  Among  alignments 
proposed  entirely  as  a  buried  pipeline, 
Route  1  would  require  the  highest  annual 
energy  requirements  and  Route  2  the 
lowest.  The  open  canal  routes,  2  and  6, 
would  use  the  least  energy  during 
operation  because  of  lower  pumping  power 
needs . 

6. 1.2. 5.2  The  consumption  of  electrical 
power  associated  with  the  North  Bay  Aque¬ 
duct  would  represent  about  a  0.2  percent 
increase  in  the  amount  presently  used  for 
pumping  by  the  State  Water  Project.  Con¬ 
struction  energy  for  the  aqueduct, 
including  the  energy  required  to  manufac¬ 
ture  materials,  would  be  three  to  eight 
times  greater  than  the  annual  operating 
energy,  as  shown  in  Table  6-1.  Substan¬ 
tial  amounts  of  energy  would  also  be 
required  if  off-site  disposal  of  dredge 
spoils  became  necessary,  particularly 
with  an  intake  on  Calhoun  Cut  or  Cache 
Slough. 

6. 1.2. 5. 3  About  75  percent  of  the  elec¬ 
trical  power  used  by  the  project  would  be 
consumed  by  the  Cordelia  pumping  station. 
Almost  all  of  this  power  would  work 
against  gravity,  to  lift  the  water  to  a 
surge  tank  in  Napa  County.  In  contrast, 
the  pumping  station  at  the  diversion 


point  (or  at  Travis  in  the  case  of  Routes 
2  and  6)  would  primarily  work  against 
friction.  Routes  2  and  6,  which  would 
use  a  canal  rather  than  a  pipeline 
between  the  diversion  point  and  the 
Travis  pumping  plant,  would  use  less 
energy  for  pumping.  This  is  primarily 
because  the  open  V-channel  design  of  the 
canal  would  offer  less  friction  and  thus 
require  less  pumping  than  a  pipeline  (see 
Table  6-1).  This  advantage  is  not 
affected  by  the  reduced  energy  use  which 
Route  1  would  require  for  the  secondary 
distribution  system. 

6. 1.2. 5. 4  Pipe  sizes  for  the  proposed 
aqueduct  were  selected  by  DWR  using  the 
capitalized  electrical  power  cost  for 
pumping  derived  from  a  rate  of  $0. 055/kWh 
in  January  1981  with  an  annual  escalation 
rate  of  10  percent  and  an  annual  interest 
rate  of  9.5  percent. 

6. 1.2. 5. 5  The  energy  cost  associated 
with  the  secondary  distribution  system 
from  the  aqueduct  to  the  various  water 
contractors  is  important.  Estimates  of 
energy  cost  for  the  secondary  distribu¬ 
tion  system  to  Vacaville,  Fairfield,  and 
Suisun  City  indicate  a  substantial  sav¬ 
ings  for  Route  1  in  comparison  to  the 
other  more  southerly  routes  (see  Table 
6-1). 


6. 1.2.6  Disposal  of  Dredged  Material 

6. 1.2.6. I  Maintenance  dredging  to  clear 
intake  channels  could  generate  a  substan¬ 
tial  amount  of  material  requiring  dis¬ 
posal.  Dredging  requirements  for  an 
intake  on  Calhoun  Cut  (Routes  2  and  2A) 
would  be  the  greatest  because  of  the 
required  length  and  dimensions  of  the 
channel  (Figure  6-7).  Cache  Slough  in 
the  vicinity  of  the  proposed  intake  for 
Routes  1  and  3  would  also  reciuire  a  sig¬ 
nificant  amount  of  dredging  (Figure  6-1). 
The  existing  intake  structure  for  the 
City  of  Vallejo  on  Cache  Slough  has 
required  increasingly  frequent  dredging. 
As  a  general  estimate  the  frequency  of 
dredging  required  for  the  North  Bav 


TABLE  6-1 


ESTIMATED  ENERGY  USE  OF  AQUEDUCT 
AND  SECONDARY  DISTRIBUTION  SYSTEMS  IN  1990 

(Tril 1  ions  of  Btu) 

Secondary 

Aqueduct  Distribution  Total 


ANNUAL  OPERATION 


Electric  Pumping 

Route  1 

0.19* 

(19.8  million  Kwh) 

0.01 

.20 

Route  2A 

0.16 

(16.3  million  Kwh) 

0.04 

.20 

Route  2 

0.15 

(15.3  million  Kwh) 

0.04 

.19 

Route  6 

0.16 

(16.5  million  Kwh) 

0.04 

.20 

Routes  3,  4,  5,  7 

0.17 

(17.6- 18.3  million  Kwh) 

0.04 

.21 

CONSTRUCTION 

Diesel  Fuel  and 
Mater  i  ajs 

Route  1 

★  ★★  4. 

1  .0-  2.5 

0.2  -  0 . 6++ 

1.2-  3.1 

Routes  2-7 

★  ★★  X 

1,0-2. 5 

0.5  -  1  .3++ 

1  .5  -  3.8 

*  Estimates  of  Kwh 

supplied  by  DWR  (1  Kwh  =  9,700 

Btu) . 

**  Based  on  an  assumed  cost  of  5  cents/Kwh  and  Table  4-4.  Includes 
Vacaville,  Fairfield,  and  Suisun  City. 

***  Based  on  estimates  supplied  by  the  DWR. 

+  Estimate  of  energy  costs  of  manufacturing  steel  or  concrete  ( CEC ,  1979a). 
++  Assumes  the  same  ratio  of  Btu's  to  constuction  cost  as  for  the  project 
and  the  cost  estimate  of  Table  4-4. 


NOTE:  Assumes  Routes  2  -  7  to  South  Cordelia  Forebay.  Routes  2  -  7  to  North 
Cordelia  Forebay  would  have  somewhat  higher  pumping  requirements. 


6. 1.2.7  Public  Safety 


Aqueduct  at  Cache  Slough  or  Calhoun  Cut 
would  be  approximately  once  every 
5  years.  / 1 7 /  Initial  dredging 
requirements  for  an  intake  on  Lindsey 
Slough  (Routes  4,  5,  6,  and  7)  would  be 
considerably  less  than  that  for  Calhoun 
Cut  or  Cache  Slough  (Figure  6-6).  It  is 
also  probable  that  dredging  frequency 
would  be  less  on  Lindsey  Slough,  with  an 
estimated  frequency  of  once  every  10 
years . 

6.  1.2. 6. 2  DWR  is  investigating  the  pos¬ 
sibility  of  purchasing  land  adjacent  to 
the  proposed  intake  structures  for  the 
storage  and  drying  of  dredged  material. 
The  amount  of  area  needed  for  disposal  of 
dredged  material  would  vary  considerably, 
depending  on  which  intake  is  selected. 

An  intake  location  on  Calhoun  Cut  would 
be  expected  to  require  a  significantly 
greater  amount  of  land  for  disposal  than 
an  intake  on  the  other  sloughs.  After 
drying,  the  material  could  be  used  for 
dike  reinforcement  or  as  a  soil  amend¬ 
ment.  However,  it  is  possible  that 
public  health  considerations  could  limit 
the  degree  to  which  the  dredged  material 
could  be  reused. 

6.  1.2. 6. 3  If  off-site  land  disposal  is 
required,  the  nearest  certified  disposal 
site  would  be  on  the  western  tip  of  Grand 
Island  southeast  of  the  intake  locations. 
This  disposal  site,  which  would  probably 
be  best  reached  by  barge,  is  approxi¬ 
mately  9  miles  from  the  proposed  Lindsey 
Slough  intake  point,  10.5  miles  from  the 
Cache  Slough  intake  point,  and  13  miles 
from  the  Calhoun  Cut  intake  location.  A 
problem  with  this  site,  owned  and  oper¬ 
ated  by  the  Army  Corps  of  Engineers,  is 
that  it  has  uncertain  capacity  to  handle 
amounts  of  more  than  50,000  cubic  yards. 

/ l 8 /  Another  disposal  site,  almost 
equally  distant  to  the  proposed  intake 
locations  as  the  Grand  Island  site  is  a 
site  north  of  Rio  Vista  owned  by  the 
State  Reclamation  Board.  This  site  has 
more  capacity  than  the  Grand  Island  site 
and  can  be  reached  by  truck.  Since  the 
site  is  controlled  by  a  State  agency, 
this  would  probably  be  the  preferable 
off-site  land  disposal  location  for  North 
Bay  Aqueduct  dredged  material. 


6. 1.2. 7.1  As  discussed  in  Section  5.10, 
a  number  of  drownings  have  occurred  over 
the  years  in  the  many  miles  of  open  water 
canals  in  California.  These  drownings 
have  occurred  despite  the  fact  that  fenc¬ 
ing  is  typically  provided  when  canals 
pass  through  higher-density  urban  areas. 
Routes  2  and  6  of  the  North  Bay  Aqueduct , 
which  would  include  open  canals  from  the 
intake  location  to  the  Travis  pumping 
plant,  would  be  fenced  along  their 
entire  length.  Nevertheless,  some  people 
would  undoubtedly  find  their  way  into  the 
open  canal  segments,  and  a  few  of  these 
might  drown  (perhaps  one  drowning  every  3 
or  4  years). 

6. 1.2. 7. 2  The  buried  pipeline  segments 
of  alternative  alignments  would  present 
little  public  hazard  during  operation. 
However,  above-ground  structures  associ¬ 
ated  with  the  pipeline  (i.e.,  blow-off 
pipes)  could  be  a  safety  hazard  for  chil¬ 
dren  attempting  to  climb  them.  This 
would  be  a  more  significant  problem  in 
urban  areas,  particularly  through  Fair- 
field,  where  the  linear  park  system  along 
the  abandoned  Northern  Sacramento  right 
of  way  seems  certain  to  attract  large 
numbers  of  school-aged  children. 

6. 1.2.8  Aesthetics 


Once  construction  has  been  completed,  the 
visual  consequences  of  the  aqueduct  would 
be  minimal.  Major  above-ground  struc¬ 
tures,  including  pumping  plants,  terminal 
reservoirs  and  the  surge  towers  would  be 
located  in  the  more  sparsely  populated 
rural  portions  of  Solano  County.  The 
Travis  pumping  plant  and  the  40-foot  high 
surge  tower  along  Creed  Road  would  be 
visible  to  travelers  along  Highway  12. 

The  proposed  intake  locations  are  iso¬ 
lated  and  would  not  constitute  a  visual 
intrusion  to  most  County  residents. 


*>.1.2.9  Flaunt’d  Mitigation  Measures 


6. 1.2.9. L  Mitigation  features  inherent 
in  current  aqueduct  operation  pLans  have 
been  mentioned  in  the  preceding  sections. 
To  insure  the  beneficial  effect  on  intake 
slough  water  quality  predicted  by  model¬ 
ing  studies,  DWR  is  committed  to  provide 
for  additional  upstream  releases  from  the 
SWP  to  compensate  for  North  Ray  Aqueduct 
withdrawals.  Any  potential  impacts  on 
total  Delta  outflow  would  also  be 
reduced  by  this  operating  procedure.  In 
addition,  potential  adverse  consequences 
of  the  proposed  Peripheral  Canal  would  be 
further  alleviated  bv  water  quality 
agreements  among  DWR  and  various  Delta 
wa ter  age no i es . 

6.  1.2. 9. 2  To  minimize  anv  damage  to 
fisheries  in  the  intake  sloughs,  fish 
screens  would  be  provided.  The  fish 
screens  have  been  designed  with  a  rela¬ 
tively  fine  mesh  size  and  low  approach 
velocity  to  minimize  entrainment  and 
impingement  of  aquatic  organisms. 

6.  1.2. 9. 3  Impacts  associated  with  the 
disposal  of  dredged  material  could  be 
significantly  reduced  if  on-site  disposal 
to  store,  drv,  and  recycle  the  material 
is  achieved.  However,  the  amount  of 
dredging  required  for  Calhoun  Cut  would 
probably  make  on-site  disposal  unaccept¬ 
able  because  of  the  amount  of  private 
land  which  would  have  to  be  purchased  and 
the  implications  on  the  Topsoil  Prairie. 

b.  1.2.  10  Other  Mitigation  Measures 

In  addition  to  those  mitigation  features 
already  included  in  current  planning, 
several  other  mitigation  measures  will  be 
considered  during  operation  of  the  aque¬ 
duct  to  minimize  anv  adverse  environ¬ 
mental  e f  fee  t  s . 


°  Annual  crops  will  be  cons idered  tor 
right  of  way  replanting  following 
aqueduct  construct  ion  to  minimize 
future  maintenance  conflicts. 

Studies  will  be  conducted  in  the  slough 
finally  selected  as  the  diversion  point 
to  obtain  specific  baseline  information 
on  fish  spawning  areas  and  nurserv 
grounds  and  their  sensitivity  to  the 
d ivers ion. 

°  An  investigation  could  be  conducted  of 
the  overall  cost  effect  iveness  of 
developing  storage  facilities  for  aque¬ 
duct  water  in  order  to  minimize  the  use 
of  power  for  pumping  during  the  hours 
of  peak  electricity  demand.  For  open 
canal  Routes  2  and  b,  the  peak  hour 
electricity  use  of  the  diversion  point 
pumping  station  nav  be  reduced  bv 
utilizing  the  top  f'.'t  or  the  '-foot 
deep  canal  as  storage.  The  top  loot  of 
the  canal  would  ;tore  about  1  r>  acre- 
feet  compared  to  the  average  hourly 
flow  of  water  through  the  aqueduct  at 
full  entitlement  of  about 
b .  5  acre-feet . 

°  Prior  to  1990,  wires  the  auuedu  • :  would 
be  operating  below  capacity,  the  li ver¬ 
sion  point  pumping  station  should  Pe 
operated  primarily  during  the  hours  >t 
high  tide  to  reduce  the  elevation  the 
water  must  be  pumped  into  the  canal  and 
minimize  energy  coesumpt ion . 

Conduct  comprehensive  water  quality 
studies  (i.e.,  inorganic  and  organic 
chemicals)  in  Cache  and  I.indsev  Sloughs 
in  the  vicinity  of  the  proposed  intake 
locations  to  fully  determine  compara¬ 
tive  suitability  as  a  current  .and 
future  drinking  water  source.  Organic- 
chemical  levels  anti  sediment  loadings 
should  be  parameters  ot  part  icul.ir 
concern . * 


*flWR  has  recent  lv  indicated  an  intention  to  conduct  a  one-vear  water  quality 
sampling  program  in  several  locations  of  Cache  and  I.indsev  Sloughs.  /  ]  8  ■' 


6.2  SECONDARY  ENVIRONMENTAL  EFFECTS 


6.2.1  RELATIONSHIP  OF  WATER  SUPPLY  TO 
POPULATION  GROWTH 

6.2.  l.l  The  provision  of  additional 
water  supply  in  an  area  where  it  would 
eventually  become  limited  can  have  a 
direct  effect  on  population  growth.  If 
economic  conditions  are  favorable, 
removal  of  the  water  supply  constraint  by 
developing  new  sources  of  supplv  or  sig¬ 
nificantly  reducing  demand  would  permit 
additional  population  growth.  The  degree 
of  this  population  growth  would  depend  on 
a  variety  of  local  and  regional  factors, 
particularly  local  attitudes,  policies, 
or  regulations  regarding  growth 
management . 

6.2.  1.2  The  magnitude  of  the  effect  on 
population  growth  of  an  increment  to 
water  supply  depends  on  the  level  of 
demand  for  residency  in  the  area  that 
receives  the  new  supply  and  the  presence 
or  lack  of  other  controlling  factors, 
such  as  land  availability,  dwelling  unit 
vacancy  rate,  availability  of  sewer  ser¬ 
vice,  and  the  growth  policies  of  local 
government . 

6.2.  1.3  Napa  County  and  some  of  its 
incorporated  cities  have  growth  manage¬ 
ment  policies  that  could  temper  any 
impetus  the  North  Bay  Aqueduct  might  give 
to  population  growth.  A  ballot  initia¬ 
tive  approved  by  Napa  County  voters  in 
November  1980  requires  the  Board  of 
Supervisors  to  adopt  a  growth  management 
system  no  later  than  August  1981.  Under 
this  system,  which  derives  from  the 
county  general  plan,  growth  would  be 
limited  to  a  rate  comparable  to  the  rate 
of  increase  in  other  Bay  area  counties, 
or  1  percent  annually,  whichever  is 
lower.  However,  the  City  of  Napa 
recently  removed  residential  development 
controls . 


6.2. 1.4  In  Solano  County,  adopted 
general  plans  also  project  a  desired 
level  of  growth  which,  in  general,  is 
controlled  less  rigidly  than  in  Napa 
County.  These  plans  assume,  among  other 
things,  the  availability  of  future  North 
Bay  Aqueduct  water  supply.  Limitations 
on  discharge  of  sewage  treatment  plant 
effluent  may  affect  the  outlook  for 
growth  in  Solano  County,  but  local 
officials  are  working  on  this  problem, 
and  a  solution  satisfactory  to  the 
Regional  Water  Quality  Control  Board  may 
be  expected. 


6.2.2  ENVIRONMENTAL  CONSEQUENCES  OF 
GROWTH 


6.2.2. 1  Population  growth  inevitably 
affects  the  environment.  Congested 
roads,  dirtier  air,  more  noise,  and 
strains  on  public  services  may  be 
expected.  The  extent  to  which  these 
problems  are  anticipated  largely  deter¬ 
mines  the  severity  of  their  overall 
impact  . 

6. 2. 2. 2  Environmental  effects  of  growth 
may  be  placed  in  three  categories.  In 
the  first  category,  impacts  would  be  gen¬ 
erally  proportional  to  growth.  These 
types  of  impacts  would  include  exposure 
to  seismic  hazards,  energy  and  land  con¬ 
sumption,  total  vehicle  miles  traveled, 
regional  air  quality  degradation,  and 
most  social  and  economic  factors  (e.g., 
construction  industry  stimulation). 

In  the  second  category,  impacts  would  be 
proportional  to  population  growth  which 
occurs  only  in  certain  areas.  Among 
these  impacts  would  be  exposure  to  flood¬ 
ing  hazards,  conversion  of  prime  agricul¬ 
tural  soils,  and  many  ecological  effects. 
In  the  final  category,  effects  would  be 
entirely  site-specific,  such  as  archaeo¬ 
logical  resources  and  threatened  and 
endangered  species. 


1 


r 


h.2.2.1  In  Solano  C.onntv  projected  popu¬ 
lar  ion  growth  would  largely  renter  in  the 
incorporated  jurisdictions  of  Suisun 
i itv,  Kairtield  (including  Cordelia)  and 
Vacaville.  Additional  population  in 
these  areas  would  substantially  increase 
traffic  congestion  (particularly  prior  to 
completion  of  the  Highway  12  Bvpass), 
elevate  ambient  noise  levels  throughout 
the  area,  and  generally  diminish  the  open 
space  and  wildlife  values  of  lands  now 
comprising  the  urban  fringe.  Development 
in  Suisun  Citv  would  also  put  additional 
pressure  on  the  adjacent  Suisun  Marsh, 
al though  recent  est  ab l i shment  of  the 
Marsh  as  a  preserve  should  provide  sub¬ 
stantial  buffering  and  protection.  1'rban 
expans  ion  projected  for  Cordelia  and 
Creen  V'al  lev  is  likely  to  conflict  with 
the  archaeological  sensitivity  of  the 
area.  In  the  era  of  budget  limitations, 
nub  I  ic  services  in  this  area,  particu¬ 
larly  schools,  would  have  to  struggle 
even  more  vigorously  to  keep  pace  with 
increasing  demand. 

P.2.2.4  Where  additional  development 
would  occur  in  northeast  Fairfield  and 
western  Suisun  Citv,  some  prime  agricul¬ 
tural  land  would  he  tak  n  out  of  cultiva¬ 
tion.  The  loss  of  prime  agricultural 
land  bv  urban  encroachment  has  become  an 
increasingly  critical  issue  in  California 
and  throughout  the  nation.  Local  regu¬ 
latory  mechanisms  to  control  prime  agri¬ 
cultural  land  conversion  in  Solano  Countv 
are  limited.  The  extent  to  which  prime 
agricultural  soils  will  be  permanently 
lost  to  urban  development  over  the  next 
2d  vears  in  the  Countv  will  depend  on  a 
varietv  of  factors,  including  local 
economics,  other  developmental  con¬ 
straints,  and  the  presence  of  anv  addi¬ 
tional  regulatory  controls, 

P.2.2.S  In  Napa  Count v,  although  prob¬ 
lems  similar  to  those  discussed  above 
will  he  apparent,  population  growth  is 
projected  to  continue  at  much  more  modest 
levels.  Kxist  i ng  local  growth  control 
ordinances  and  land  use  restrictions 
(e.g. ,  establishment  ot  an  agricultural 
preserve)  should  enable  a  more  eas  i  1 v 
managed  scenario  of  environmental 

ch ange  . 


h.2.3  CROWTH  TNnCCTMKNT  ATTR  t  Rl'TAHl.K  TO 
THF:  PKOPOSFD  At  T I  ON 

6.2.3. 1  The  purpose  of  building  th>- 
North  Rav  Aqueduct  would  be  to.  supply 
municipal  and  industrial  water  to  meet 
demands  that  are  expect  ed  to  develop  in 
Solano  and  Napa  Count i es  due  to  growth  in 
the  population  and  ,nomy  there. 

Whether  the  added  wa( -r  supply  would 
include,  enable  or  rv-rel  y  facilitate  such 
growth  depends  tin  point  C  view. 

6 .2 . 3 . 2  With  the  max  i  mum  Nor!  h  R.-f  Aoue- 

duct  supply  of  42.  >:i  acre-feet:  per  vear, 

urban  growth  in  fui  t  i  1  i merit  >r  current 
projections  for  S--  lan  Count  v  (Tab!  6-2) 
would  not  be  const  ra i ped .  At  the  per 
capita  use  rate  implied  bv  the  demand 
estimates  in  "rab  :  u,  143  ac-f*  per 

ne r s on  pe r  '-ear  •,  .  '.  !< ■ 

additional  42,  Odd  ac-:t  .>>  water  curld 
support  a  nopulit  i or.  increase  of  ab>  ut 
203,000  people,  wh i . h  is  close  t  >  the 
increase  oroieot--d  tor  the  tvr  i.«d  lClw|i  r  • 
2020. 

b.2.3.3  The  North  \:v  Aqueduct  s.sopl  v 
also  would  support  nr  u  -  .  t  :  growth  it' 
Napa  Count  v.  Apr v  :  h.-  per  capita  us. 
rate  implied,  bv  '  i-  ,  !S^  ac-t' 

per  person  pear  ■>  '•  ip  a  1  :  *.  ■■ 

the  net  new  water  supple  provided  bv  the 
North  Bav  Aoueduct  •  .Rod  ac-f r  )  gives 
an  indication  that  t  be  addi  t  ional  water 
could  support  a  pop'll  at  ,  -n  incr.-ise  ot 
about  94, Odd  pe.-n  1 .  ,  v,*i  i  ch  is  close  t  > 
the  increase  pro  i-  t  >d  :  r  the  neriei 
1 980  to  2020. 

6.2.  3.4  lack  if  wat  ,1,1  retard 

growth  that  would  otherwise  occur ,  pro¬ 
vided  water  is  more  ivailable  in  alterna¬ 
tive  locations.  With  the  present  popula¬ 
tion  and  level  . d  industrial  development, 
the  existing  water  supplies  for  Solano 
and  Napa  are  alrea.lv  spread  relatively 
thin  compared  to  other  ire  is  in 
California;  so  with.  .  new  sannlv, 

wa ter  could  he  ,■  ■  ,  r  e  , '  t  :  >  1  1  i  ng 

growth,  probable  bv  tin  m  :  d  -  1  ,J  s  ;  s  , 

6 . 2 . 3  .  ‘i  I  !  shoe  l  i  be  io|  e.i  t  A  ,t  epei  a- 
t  ion  of  t  he  V  >td  h  1 
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Source:  State  Department  of  Finance 


maximum  physical  capacity  could  result  in 
a  theoretical  maximum  total  water  supply 
ot  about  7b, 000  acre-feet /year .  This 
means  that  it  is  hypothetically  possible 
that  an  additional  11,500  acre-feet  of 
water  could  be  made  available  to  Napa 
and/or  Solano  Counties.  Such  a  circum¬ 
stance  would  enable  support  of  a  greater 
number  of  persons.  However,  this  situa¬ 
tion  is  onlv  hypothetical  and  would  be 
tempered  bv  existing  regulatory  con¬ 
straints  as  well  .is  actual  operational 
1 imi tat  ions . 


6.3  CUMULATIVE  ENVIRONMENTAL  EFFECTS 

6.3.1  Several  major  proposed  or 
in-progress  public  works  projects  in 
Solano  County  could  interact  with  and 
compound  the  environmental  effects  of 
North  Bay  Aqueduct  construction  and 
operation.  These  projects  would  include 
the  City  of  Vacaville's  plans  to  relocate 
its  existing  waste  water  discharge,  the 
Highway  12  bvpass  project,  and  the  City 
of  Fairfield's  Linear  Park. 

6.3.2  The  City  of  Vacaville  has 
expressed  concern  over  possible  conflicts 
between  its  sewage  treatment  and  disposal 
facilities  and  the  North  Bay  Aqueduct. 
Vacaville's  existing  sewage  discharge  in 
Alamo  Creek,  a  tributary  to  Cache  Slough, 
was  ordered  by  the  State  to  be  removed 
unless  expensive  improvements  to  the 
treatment  plant  are  undertaken.  The 
removal  order  followed  concern  by  the 
City  of  Vallejo,  which  has  an  existing 
drinking  water  intake  on  Cache  Slough, 
over  degradation  of  water  quality  due,  in 
part,  to  the  upstream  sewage  discharge. 
The  most  cost-effective  solution  to  the 
problem  for  Vacaville  would  be  to  relo¬ 
cate  its  discharge  to  Barker  Slough,  a 
tributary  to  Lindsev  Slough.  Vacaville 
would  consequently  prefer  that  the  North 
Bav  Aqueduct  have  its  intake  on  Cache 
Slough  to  avoid  any  future  conflicts  with 
its  sewage  disposal  .  / 2  3 / 

6.3.3  Construction  on  the  long-planned 
Highway  12  bypass  through  the  redevelop¬ 
ment  area  of  Fairfield  has  recently 


begun.  Potential  construction  conflicts 
with  the  North  Bay  Aqueduct  (Routes  2 
through  7)  and  the  bvpass  would  include 
disruption  to  recently  relocated  major 
utility  lines  and  compounding  or  extend¬ 
ing  the  period  of  general  construction 
impact  s . 

6.3.4  The  construction  of  Fairfield's 
Linear  Park  system  has  also  begun,  with 
Phase  1  from  the  Solano  Mall  to  the  Com¬ 
munity  College  currently  being  developed. 
Phases  II  and  III  of  the  park  system  over 
the  remaining  stretches  of  the  old  aban¬ 
doned  Northern  Sacramento  Railroad  right 
of  way  are  scheduled  to  be  completed  in 
the  next  few  vears .  Construction  of  the 
North  Bay  Aqueduct  along  Route  1  would 
disrupt  the  Phase  I  segment  of  the  Linear 
Park  and  possibly  Phases  II  and  III,  with 
the  consequence  of  extending  and/or  com¬ 
pounding  the  noise,  dust,  and  other 
impacts  on  adjacent  neighborhoods  (see 
Sect  ion  6 . 1 . 1 . 2 ) . 

6.3.5  The  North  Bay  Aqueduct  diversion 
would  add  to  the  already  complex  problem 
of  water  quality  management  in  the  Delta, 
and  it  would  increase  the  number  of 
people  dependent  on  water  supply  from  the 
Delta.  DWR  must  manage  all  its  facili¬ 
ties  affecting  the  Delta  to  meet  the 
water  quality  standards  of  the  State 
Water  Resources  Control  Board. 

6.3.6  The  Corps  of  Engineers  is  planning 
to  deepen  the  deep  water  ship  channels  to 
Sacramento  and  Stockton.  Neither  project 
would  have  a  significant  effect  on  water 
currents  in  the  vicinitv  of  the  prospec¬ 
tive  North  Bay  Aqueduct  diversion 
points. 

6.4  SUMMARY  OF  ENVIRONMENTAL  EFFECTS: 

ALTERNATIVE  ALIGNMENT  .ANALYSIS 

6.4.1  An  overview  of  the  expected  envir¬ 
onmental  effects  along  the  alignment  cor¬ 
ridors,  and  their  relative  magnitude,  is 
presented  in  Table  6-3.  In  manv 
instances  there  would  be  substantial  dif¬ 
ferences  between  the  alternative 


TABLE  6-3 

ALTERNATIVE  ALIGNMENTS:  ENVIRONMENTAL  IMPACT  AND/OR  CONSTRAINTS  MATRIX 


r 


’  Unique  to  North  Cordelia  Forebay  alternate  route  (Routes  2-7) 

'TE:  Construction  (C)  or  operational  (0)  impact  indicated  in  lower  right  corner. 


IMPACT/CONSTRAINT 


*  Unicue  to  North  Cordelia  Forebay  alternate  route  (Routes  2-7) 

'V'T.F:  Const'action  (C)  or  operational  (0)  impact  indicated  in  lower  right  corner. 
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alignments  as  to  the  degree  of 
environmental  impact  anticipated. 

6.4.2  Geologic  hazard  and  flooding 
potential  would  not  be  substantially  dif¬ 
ferent  between  the  possible  alignments. 
However,  alignments  which  avoided  tra¬ 
versing  areas  underlain  by  bay  mud 
(Route  l  and  the  North  Cordelia  Forebay 
alternative  for  Routes  2  through  6)  would 
require  less  expensive  construction  tech¬ 
niques  and  would  be  general Iv  less  sus¬ 
ceptible  to  seismic  hazards. 

6.4.3  All  of  the  alternative  alignments 
would  require  numerous  stream  and  slough 
crossings,  although  most  streams  are  dry 
during  a  good  part  of  the  year. 

Routes  1  and  7  would  require  the  most 
crossings  with  the  latter  alignment 
intersecting  two  perennial  streams  and 
the  upper  reaches  of  one  slough.  The 
common  alignment  for  Routes  2  through  7 
to  the  South  Cordelia  Forebay  would 
require  the  crossing  of  Cordelia  Slough 
in  the  primary  management  area  of  the 
Suisun  Marsh  (Plate  9b).  The  common 
alignment  through  Suisun  City  (Routes  2 
through  7)  would  also  cross  an  approxi¬ 
mately  20-foot  deep  channel  near  Florida 
Street  in  the  eastern  portion  of  the 
C  itv. 

6.4.4  The  alternative  alignments  for 
Routes  2  and  2A  have  the  greatest  poten¬ 
tial  for  disturbance  to  the  Jepson 
Prairie.  The  Prairie  in  the  vicinity  of 
the  proposed  intake  for  these  two  routes 
is  in  a  more  natural  state  than  other 
potential  aqueduct  locations  farther 
south  (Routes  4,  5,  and  6).  Construction 
of  the  aqueduct  in  this  area  would  have  a 
highly  significant  impact  because  of  the 
extensive  modifications  required  for 
Calhoun  Cut  and  because  additional  access 
roads  would  have  to  be  built  to  allow 
construction  and  maintenance  vehicles  to 
reach  the  area.  The  alignments  for 
Routes  4,  5,  and  6  along  Creed  Road  would 
not  impact  the  Jepson  Prairie  to  the 
extent  that  Routes  2  and  2A  would  because 
an  access  road  is  already  provided  (Creed 
Road)  and  the  area  has  already  been 
somewhat  disturbed.  Although  Routes  1 


and  3  to  the  north  were  originally 
designed  to  avoid  the  defined  Jepson 
Prairie,  they  actually  traverse 
significant  areas  of  native  grassland 
(see  Append ix  D) . 

6.4.5  The  effects  of  the  aqueduct  diver¬ 
sion  on  intake  slough  hydraulics  and 
water  quality  would  be  slight  and  in  the 
case  of  water  quality  would  be  beneficial 
(see  Append ix  F ) . 

6.4.6  Although  the  significance  of  the 
aqueduct  diversion  on  the  entrainment 
and/or  impingement  of  anadromous  fish 
using  the  intake  slough  is  difficult  to 
quantify  because  of  limited  data  on  cur¬ 
rent  fish  usage,  it  would  be  expected 
that  Lindsey  Slough  would  be  slightly 
more  sensitive  to  this  effect  (see  Sec¬ 
tion  6. 1.2.4).  Routes  2  and  2A  would  be 
the  most  highly  sensitive  to  the  distur¬ 
bance  of  unique  ecological  communities  in 
Solano  County,  particularly  if  the  alter¬ 
native  route  to  South  Cordelia  Forebav 
through  Suisun  Marsh  is  considered.  The 
Jepson  Prairie  and  Suisun  Marsh  would  be 
the  ecological  communities  of  most  impor¬ 
tance.  Sensitivity  to  the  possible  pres¬ 
ence  of  endangered  or  threatened  species 
would  also  be  highest  for  Routes  2  and 
2A.  Results  of  a  biological  assessment 
to  determine  the  range  and  distribution 
of  unique  plant  and  animal  species  in  the 
vicinity  of  the  proposed  alignments  are 
attached  as  Appendix  D. 

6.4.7  Estimated  initial  dredging 
requirements  indicate  that  constructing 
an  intake  on  Calhoun  Cut  (Routes  2  and 
2A)  would  require  the  most  extensive 
excavation.  Approx imatel v  168,000  cubic 
yards  of  material  along  an  approximate 
3-mile  reach  would  have  to  be  dredged  to 
accommodate  an  intake  at  this  location. 

An  intake  on  Cache  Slough  (Routes  1  and 
3)  would  also  require  a  substantial 
amount  of  initial  dredging  (30,000  cubic 
yards  along  a  1/2  mile  distance)  but 
significantly  less  than  that  for  Calhoun 
Cut.  An  intake  on  l.indsev  Slough  (Routes 
4,  5,  6,  and  7)  would  require  a  rela¬ 
tively  nominal  amount  of  initial 
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dredging  (300  cubic  yards).  Disposal  of 
dredge  spoils  would  be  a  significant  con¬ 
cern  and,  if  on-site  disposal  is  desired, 
could  have  substantial  additional  acreage 
requirements  at  the  intake  locations. 
Maintenance  dredging  requirements,  both 
in  frequency  and  quantity,  would  also  be 
expected  to  be  higher  for  Calhoun  Cut  and 
Cache  Slough  than  for  Lindsey  Slough. 

6.4.8  Preliminary  field  reconnaissance 
and  literature  review  indicates  that 
Routes  2  and  2A  are  the  most  highly  sen¬ 
sitive  to  the  possible  presence  of 
archaeological  and  other  cultural 
resources.  Routes  2  through  7  to  the 
South  Cordelia  Forebay  are  almost  equally 
sensitive.  Route  1  is  somewhat  less 
sensitive  with  regard  to  these  resources. 
A  detailed  archaeological  survey  of 
several  of  the  alternative  alignments 
(Routes  1,  4,  and  6)  is  presented  in 
Appendix  E.  This  survey  revealed  that 
Routes  4  and  6  would  potentially  conflict 
with  three  sites  of  archaeological  or 
historical  significance  while  Route  1 
would  conflict  with  two  sites. 

6.4.9  All  of  the  alignments  traverse 
portions  of  prime  agricultural  land. 
Routes  2  and  6  would  have  the  most  sig¬ 
nificant  and  long-term  impact  on  farmland 
due  to  the  permanent  easement  require¬ 
ments  of  the  open  canal  segment.  The 
open  canal  alignments  would  also  have  the 
effect  of  visually  and  functionally 
dividing  the  farmland  through  which  they 
would  pass.  This  could  hamper  agricul¬ 
tural  operations.  Routes  1  and  3  could 
also  have  a  relatively  high  impact  on  the 
farmland  through  which  they  would  pass 
because  of  potential  disturbance  to  irri¬ 
gation  and  subsurface  drainage  systems  in 
agricultural  areas  west  of  Cache  Slough. 
Route  4  would  have  the  lowest  relative 
impact  on  farmland  because  it  would  make 
use  of  the  existing  Creed /Robinson  Road 
right  of  way.  Even  considering  the  pos¬ 
sible  construction  impacts  of  the  aque¬ 
duct  on  adjacent  agricultural  operations, 
the  most  significant  potential  threat  to 
prime  agricultural  land  in  Solano  County 
would  be  created  by  the  population  growth 
that  the  additional  aqueduct  water  supply 
would  enable  (see  Section  6.2.2). 


6.4.10  Numerous  roadways  and  railroad 
lines  would  have  to  be  crossed  by  all  of 
the  alternative  alignments.  Although  all 
major  crossings  would  be  tunneled  under, 
the  potential  for  traffic  disruption  in 
urban  areas  would  still  be  substantial. 
Route  1,  with  its  extensive  length 
through  the  urbanized  areas  of  Fairfield, 
would  have  the  highest  potential  for 
impacts  to  roadway  crossings  and  traffic 
disruption  in  general.  Route  7  would 
also  have  a  high  impact  in  these  regards, 
largely  because  it  would  require  crossing 
Highway  12  three  times.  The  common 
alignment  (Routes  2  through  7)  through 
Suisun  City  would  also  have  the  potential 
for  significant  traffic  disruption, 
particularly  if  the  timing  of  aqueduct 
and  Highway  12  bypass  construction  does 
not  coincide. 

6.4.11  Noise,  dust,  and  other  "typical" 
construction  impacts  would  similarly  be 
most  noticeable  for  Route  1.  The  esti¬ 
mated  duration  of  construction  for  the 
segment  of  Route  1  through  Fairfield  (9 
months)  and  the  presence  of  several 
highly  sensitive  receptors  (hospital, 
rest  home)  increases  the  overall  severity 
of  impact  for  this  alignment.  The  common 
alignment  through  Suisun  City  (Routes  2 
through  7)  would  also  cause  considerable 
noise  and  dust  annoyances,  although  the 
duration  of  construction  through  this 
urban  area  would  be  substantially  less 
than  that  for  Route  1. 

6.4.12  Significant  utility  conflicts 
would  also  be  evident  along  the  alignment 
corridors  (see  Section  6. 1.1.2).  Route  1 
would  require  the  crossing  of  a  consider¬ 
able  number  of  minor  water  and  sewer 
lines  through  Fairfield,  a  few  of  which 
could  cause  some  problems  because  of 
their  depth  of  placement.  Major  utility 
crossings  and  relocations  would  charac¬ 
terize  the  common  alignment  for  Routes  2 
to  7  through  Suisun  City.  In  addition, 
Route  6,  and  possibly  Route  5,  would  also 
require  significant  alteration  to  avoid 
two  large  above-ground  electric  transmis¬ 
sion  towers  located  within  their  proposed 
rights  of  way  south  of  Creed  Road. 
Numerous  gas  lines  along  Creed  Road  could 
also  pose  a  problem  during  aqueduct 

cons t ruct  ion . 


6.4. 13  A  potential  conflict  with  the 
City  of  Vacaville's  existing  waste  water 
discharge  would  occur  for  all  alignments 
that  would  intake  on  Calhoun  Cut  or 
Lindsey  Slough.  Vacaville  is  exploring 
the  possibility  of  relocating  its  current 
discharge  in  Alamo  Creek  to  Barker 
Slough,  a  tributary  of  Lindsey  Slough,  to 
eliminate  the  necessity  of  improving  its 
waste  water  treatment  system  to  an 
advanced  level.  Because  the  City  of 
Vallejo  already  has  a  drinking  water 
intake  on  Cache  Slough  it  has  been  sug¬ 
gested  that  the  most  logical  intake  for 
the  North  Bay  Aqueduct  would  be  in  this 
same  area.  /24/ 

6.4.14  The  public  safety  hazard  of  the 
aqueduct  would  be  minor  for  any  of  the 
pipeline  alignments.  The  open  canal 
alternatives  (Routes  2  and  6)  would  have 
potential  for  loss  of  life  through  drown¬ 
ing.  Above-ground  structures  (e.g., 
blow-off  pipes)  associated  with  pipeline 
portions  of  alternative  alignments  could 
also  be  a  safety  problem,  particularly 
where  these  alignments  pass  through  urban 
areas . 

6.4.15  For  a  project  with  the  magnitude 
of  the  North  Bay  Aqueduct,  regulatory  and 
jurisdictional  involvement  will  be  sub¬ 
stantial  regardless  of  which  alignment  is 
selected.  However,  some  distinction  in 
the  degree  of  involvement  can  be  made. 

For  example,  alignments  which  would  cross 
any  portion  of  the  Suisun  Marsh  or  a 
primary  management  zone  of  the  Marsh 
would  require  a  permit  from  the  Bay  Con¬ 
servation  and  Development  Commission 
(BCDC).  The  need  for  this  permit  would 
bring  into  the  regulatory  process  a 
number  of  additional  State  and  local 
agencies  which  typically  review  BCDC 
permit  applications  (see  Section  2.2.2). 
The  resulting  delay  in  the  processing  of 
a  formal  application  could  result  in  sig¬ 
nificant  cost  escalations  for  the  aque¬ 
duct.  Route  1  as  well  as  Routes  2 
through  6  to  the  North  Cordelia  Fore"bay 
would  entirely  avoid  the  Marsh  and, 
hence,  the  added  regulatory  involvement. 
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6.4.16  Another  regulatory  delay  could 
occur  with  the  selection  of  Routes  2  or 
2A  through  the  "core"  of  the  Jepson 
Prairie.  Negotiations  to  achieve 
compensation  could  delay  aqueduct 
construction  resulting  in  higher  total 
cos t s .  In  addition,  selection  of  Routes 
2  or  2A  presents  the  possibility  of  a 
lawsuit  by  a  number  of  interested  and 
concerned  environmental  organizations. 

6.4.17  Estimated  construction  costs  for 
the  aqueduct  would  be  highest  for 
Route  3,  primarily  because  of  the  extra 
pipeline  length  required  for  this  align¬ 
ment.  Routes  1,  4,  5,  and  7  would  cost 
somewhat  less  to  construct;  Routes  2,  2A, 
and  6  would  be  even  less  expensive.  Con¬ 
struction  costs  for  secondary  transport 
systems  to  deliver  aqueduct  water  to  the 
water-contracting  agencies  in  Solano 
County  would  be  substantially  less  for 
Route  1  than  for  the  other  alignments. 
This  is  primarily  because  Route  1  is 
closer  to  existing  water  transport  and 
treatment  facilities  in  Vacaville,  Suisun 
City,  and  Fairfield.  When  total  con¬ 
struction  costs  (aqueduct  and  secondary 
transport  systems)  are  considered, 

Route  3  remains  the  most  expensive  align¬ 
ment  to  build  with  Routes  1,  2,  2A,  and  6 
being  the  least  expensive. 

6.4.18  Annual  operation  and  maintenance 
costs  would  be  highest  for  Route  1, 
reflecting  substantial  energy  require¬ 
ments  for  pumping.  Routes  3,  4,  5,  and  7 
would  have  somewhat  lower  annual  opera¬ 
tion  and  maintenance  costs,  although 
energy  costs  for  these  alignments  to  the 
North  Cordelia  Forebay  would  be  somewhat 
higher.  Routes  2  and  6  would  have  some¬ 
what  lower  energy  requirements  because 
they  could  take  advantage  of  gravity  flow 
through  the  open  canal  segments.  Route  1 
has  a  distinct  advantage  over  the  other 
alignments  under  consideration  with 
respect  to  the  cost  to  pump  water  from 
the  aqueduct  to  existing  water  treatment 
and  distribution  facilities  in  Vacaville, 
Fairfield,  and  Suisun  City.  Estimated 
operation  and  maintenance  costs  do  not 
take  into  account  the  added  expense  of 
maintenance  dredging  and  disposal,  which 


would  be  subs t ant  i a  1  1  v  higher  with  an 
intake  on  Calhoun  Cut  or  Cache  Slough  as 
compared  with  Lindsev  Slough. 


Route  4)  and  would  have  a  higher 
potential  for  disruption  of  existing 
utilities  along  Creed  Road. 


6.5  PREFERRED  AQUEDUCT  Al.  1 CNMKNTS* 

6.5.1  From  the  preceding  env i ronment a  1 
analysis,  and  a  review  ot  t  he  intorm.it  ion 
present ed  in  Figures  6  1  through  n-1 i  and 
Table  6-1,  two  aligi.  t have  heeu 
selected  as  preferred  for  t  lie  const  r  m  - 

t ion  of  the  North  Bav  Aqueduct.  Routes  1 
and  4  (to  the  North  Corde 1 i a  Korebav) 
would  best  minimize  adverse  env 1 ronment a  1 
effects  in  Solano  Countv  and  provide  the 
most  efficient  use  of  available 
resources.  Through  input  received  during 
public  review  of  this  Draft  EIR/ES  and 
more  detailed  analysis  of  several  envir¬ 
onmental  factors  suggested  bv  this  study, 
one  preferred  route  will  be  discussed  in 
the  Final  EIR/ES. 

6.5.2  Routes  3  and  7  were  not  considered 
as  environmentally  desirable  alternative 
alignments  because  of  the  longer  required 
length  of  the  aqueduct,  impacts  on  the 
Jepson  Prairie  (even  though  they  were 
designed,  in  part,  to  avoid  the  Prairie), 
and  a  significantly  higher  total  cost  to 
construct  and  operate.  Routes  2  and  2A 
are  not  considered  further  in  this  report 
because  of  the  significant  implications 
on  the  Jepson  Prairie  (and  associated 
rare  and  endangered  species),  conflicts 
with  the  designation  of  Calhoun  Cut  as  a 
"natural  area"  in  the  proposed  State 
Waterways  Plan,  the  extensive  amount  of 
dredging  required  along  Calhoun  Cut,  the 
need  to  construct  additional  access  roads 
and,  for  Route  2  only,  the  encroachment 
of  farmland  and  need  to  construct  an 
additional  pumping  plant  south  of  Travis 
AFB.  Route  5  is  not  considered  further 
because  it  would  require  unnecessary 
encumbrance  of  farmland  (as  compared  with 


6 . 5 . 3  Although  the  Route  6  alignment 
with  an  open  canal  would  be  somewhat  less 
expensive  to  construct  and  share  some  of 

t  he  other  environmental  advantages 
realized  for  Route  4,  as  well  as  offering 
additional  recreational  attributes,  the 
potent lal  for  loss  of  human  life  through 
drowning  must  also  be  weighed.  In 
add i t  ion,  the  development  of  Route  6 
would  permanent Iv  encroach  on  farmland 
along  the  alignment  (particularly  near 
the  intake),  conflict  with  utilities 
along  (reed  Road,  and  necessitate  removal 
of  the  row  of  eucalyptus  trees  along 
Creed  Road.  Route  6,  as  an  open  canal, 
would  also  require  the  construction  of  a 
pumping  plant  south  of  the  Travis  AFB, 
consuming  an  additional  acre  of  farmland 
in  this  area.  Other  disadvantages  of  an 
open  canal  along  Route  6  would  include  a 
higher  susceptibility  to  contamination  of 
the  water  supply  bv  hazardous  materials 
and  loss  of  a  small  percentage  of  the 
water  supply  from  evaporation. 

6.5.4  A  major  advantage  of  an  aqueduct 
along  RoutP  1  would  be  that  the  intake 
would  be  proximate  to  the  City  of 
Vallejo's  existing  intake  and  would 
enable  the  City  of  Vacaville  to  relocate 
its  existing  sewage  discharge  to  Barker 
Slough  without  incurring  the  significant 
expense  of  advanced  waste  water  treat¬ 
ment.  The  proximity  of  the  Vallejo  and 
North  Bay  Aqueduct  intake  would  also 
create  the  possibility  of  coordinated 
maintenance  dredging  in  Cache  Slough. 
Another  significant  advantage  of  Route  1 
would  be  that  the  costs  of  constructing 
and  operating  secondary  water  transport 
systems  from  the  aqueduct  would  be  sub¬ 
stantially  less.  This  would  enable 
water-contracting  agencies  to  minimize 
their  costs  so  that  ultimate  water  users 


♦The  II.  S.  Army  Corps  of  Engineers  takes  an  impartial  position  as  to  whether  to  issue 
or  deny  a  regulatory  permit  until  public  review  is  complete.  Therefore,  the 
"preferred"  alignments  referred  to  in  this  joint  EIR/ES  do  not  represent  a  Corps 
des ignat  ion . 


could  benefit.  Other  significant  bene¬ 
ficial  attributes  of  a  Route  1  alignment 
would  include  the  avoidance  of  Suisun 
Marsh,  lowest  sensitivity  with  regard  to 
cultural  and  archaeological  resources, 
lowest  probable  impact  on  anadromous 
sport  fish,  use  of  an  established  right 
of  way  (Sacramento  Northern),  and  a  rela¬ 
tively  moderate  impact  on  major  utili¬ 
ties.  The  timing  of  aqueduct 
construction  with  Phases  II  and  III  of 
the  planned  Fairfield  linear  park  could 
minimize  construction  disturbances  to 
surrounding  residents.  DWR  would  seek  to 
extend  the  linear  park  bikeway  at  the 
same  t ime  the  aqueduct  is  being 
cons  t  ruct  ed . 

b . 5 . 5  Significant  disadvantages  of  Route 
1  would  include  encumbrance  of  prime 
farmland  with  possible  disruption  of 
irrigation  and  subsurface  drainage  sys¬ 
tems  in  the  Cache  Slough  watershed,  as 
well  as  displacement  of  fringe  orchard 
areas  in  Suisun  Valley,  requirements  for 
a  substantial  amount  of  initial  and 
maintenance  dredging,  high  operation  and 
maintenance  costs  ( part  icu  lar  Iv  for 
energy  consumption),  and  disruption  of 
the  social  environment  (traffic,  noise, 
dust)  through  a  long  stretch  of  urban 
Fairfield.  Disruption  of  Phase  I  and 
possibly  Phases  II  and  III  of  Fairfield's 
linear  park  system  development  would  be  a 
particular  concern;  however,  this  disrup¬ 
tion  might  be  counterbalanced  bv  DWR ' s 
extension  of  the  bikeway. 

6.1.6  Another  possibly  significant  dis¬ 
advantage  of  Route  1  would  be  that  Cache 
Slough  water  quality  is  apparently  lower 
than  that  in  Lindsey  Slough  (see  Section 
5.2.  1.3  and  Appendix  C).  In  addition  to 
the  need  for  more  detailed  water  quality 
data  in  Cache  and  Lindsey  Sloughs  to  more 
specifically  document  differences, 
several  aspects  of  the  two  watersheds 
merit  further  consideration.  The  Cache 
Slough  watershed  drains  a  larger  area  and 
is  (  ha rue t it  1  zed  bv  substantially  more 
irrigation  agricultural  and  urban  runoff 
than  the  l.indsev  Slough  watershed.  / 2 3 / 

Hi  iv  is  the  possibility,  therefore,  that 
Cai  he  Slough  receives  a  higher  loading  of 


pesticides,  fertilizers,  and  other  con¬ 
taminants  than  does  Lindsey  Slough,  which 
drains  an  area  characterized  primarily  bv 
unirrigated  agriculture  and  rural  resi¬ 
dential  use.  The  t'lat  is  Creek  Flood  Con¬ 
trol  System,  a  main  tributary  source  to 
Cache  Slough,  has  been  suspected  of 
transporting  an  increasing  load  of  sedi¬ 
ment  material  into  Cache  Slough  in  reciTA 
years.  However,  steps  are  being  takes  . o 
minimize  this  problem. 

6.5.7  A  major  advantage  of  Route  4  is 
that  it  would  use  the  established  Creed/ 
Robinson  Road  right  of  wav,  minimizing 
the  need  for  encumbrance  of  surrounding 
farmland.  The  use  of  this  right  of  wav 
also  reduces  the  potential  conflict  with 
utilities  (including  two  large  electric 
towers)  along  Creed  Road,  and  the  need  to 
remove  the  row  of  eucalyptus  trees  along 
Creed  Road  which  provide  shade  for  live¬ 
stock  in  the  area.  Other  environmental 
advantages  of  Route  4,  with  the  alterna¬ 
tive  leg  to  the  North  Cordelia  Korebav, 
include  the  avoidance  of  Suisun  Marsh,  a 
lower  disturbance  to  the  Jepson  Prairie, 

a  reduction  in  anv  potential  conflicts 
with  endangered  species  and/or  cultural 
resources,  minimal  initial  and  mainte¬ 
nance  dredging  requirements,  and  inclu¬ 
sion  of  an  intake  in  a  location  of 
apparently  better  water  quality.  Another 
important  advantage  of  Route  4  is  that  it 
would  follow  an  alignment  similar  to 
that  which  was  originally  proposed  back 
in  the  earlv  1 H60s  and  would  therefore  he 
more  anticipated  bv  local  iur is idct  ions 
than  Route  1 . 

6.5.8  Major  disadvantages  of  Route  4 
would  be  a  significantly  higher  cost  for 
secondary  water  transport  systems  to 
local  contracting  agencies,  disruption  of 
the  urban  area  through  Suisun  Ci  tv- 
including  possible  relocation  require¬ 
ments  for  several  major  utility  lines, 
displacement  of  some  riparian  habitat  at 
the  Lindsev  Slough  intake  location,  and  a 
probable  higher  level  of  entrainment  and' 
or  impingement  of  anadromous  sport  fish 
in  Lindsey  Slough.  The  aqueduct  along 
the  Route  4  alignment  would  also  poten¬ 
tially  conflict  with  a  relocation  of 


Vacaville  waste  water  discharge  to  Barker 
Slough  because  of  the  Tindsey  Slough 
intake  and  could  require  costlv  upgrading 
of  Vacaville's  existing  Easterly  treat¬ 
ment  plant . 

6.5.9  The  final  selection  of  alignment 
will  be  influenced  by  many  factors, 
including  those  considerations  that  Napa 
and  Solano  Counties  believe  are  signifi¬ 
cant.  These  would  undoubtedly  include 
impacts  on  the  counties'  plans  for  urban 
growth  patterns.  The  Governor's  Urban 
Strategy  provides  that  "State  departments 
will  consult  and  cooperate  with  cities 
and  counties  when  locating  new  State 
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buildings  and  projects.  Whenever 
possible,  State  projects  should  be  built 
in  existing  urban  areas,  near  public 
transit,  and  in  those  places  where  tlw- 
projects  will  contribute  most  to  each 
local  community  and  have  minimal 
environmental  impact." 

6.5.10  During  the  review  period  prior 
to  the  Final  F.1R,  all  countv  agencies 
affected  bv  the  North  Bav  Aqueduct  should 
consider  the  impact  of  each  route  on 
future  growth  patterns  prior  to 
submitting  a  recommendation  for  a 
preferred  route. 
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7.0  UNAVOIDABLE  ADVERSE  ENVIRONMENTAL  EFFECTS  IF  PROJECT  IS  IMPLEMENTED 


ALTERNATIVE  AQUEDUCT  ALIGNMENTS 
1  2  2A  3  4  5  6  7 


1.  Farmland  would  be  encumbered/ 
encroached. 

2.  Construction  of  the  aqueduct 
would  intersect  numerous 
streams  and  drainage  channels 
and  could  disturb  subsurface 
irrigation  and  drainage  sys¬ 
tems  . 

3.  Initial  and  maintenance  dredg¬ 
ing  at  the  intake  point  would 
be  required,  temporarily  in¬ 
creasing  turbidity  and  dis¬ 
rupting  riparian  vegetation 

of  the  adjacent  slough. 

4.  Disposal  of  dredge  spoils 
would  require  additional 
purchase  of  land  and/or 
transport  to  landfill. 

5.  Construction  activities  would 
disrupt  native  grassland  by 
removing  vegetation  and 
altering  the  soil  strata. 

6.  Construction  activities  would 
encroach  in  the  primary  manage¬ 
ment  zone  of  Suisun  Marsh. 

7.  Areas  of  relatively  high  ar¬ 
chaeological  sensitivity  could 
be  revealed  during  construction 
of  the  aqueduct. 


M  H  M  M  L  M  H  M 

MLLMMMMM 

M  H  H  M  L  L  L  L 

MHHMLLLL 

MHHMLLLM 

-  M,*  M,*  M,*  M,*  M  ,*  M,*  M,H* 
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No te  :  Relative  magnitude  of  environmental  impact  is  indicated  as  appropriate 
H  =  High,  M  =  Moderate,  L  =  Low,  -  =  No  Impact 
*  =  Unique  to  alternative  routing  around  Cordelia  Hill  to  North 
Cordelia  Forebay  (Routes  2-7) 
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ALTERNATIVE  AQUEDUCT  ALIGNMENTS 
1  2  2A  3  4  5  6  7 


8.  Numerous  roadways  and  railroads 
would  be  traversed  during  con¬ 
struction  of  the  aqueduct. 

9.  Noise  levels  would  increase 
during  construction  activities. 

10.  Numerous  utility  and  service 
lines  would  be  crossed. 

11.  Net  energy  use,  including 
secondary  facilities. 


M  M  M  M  M  H 


M  M  M  M  M  M 


M  M  M  M  M  M 


M  M  M  M  M  M 


Prime  agricultural  land  in 
Solano  County  would  be  dis¬ 
placed  by  urban  development 
to  accommodate  population 
growth  enabled  by  additional 
water  supply. 

Fish  and  other  aquatic  or¬ 
ganisms  would  be  entrained/ 
impinged  at  the  diversion 
intake . 

Although  the  open  canal  seg¬ 
ments  of  the  North  Bay  Aqueduct 
would  be  fenced  along  their 
entire  length,  some  public 
access  to  the  canal  would 
still  occur,  endangering  the 
safety  of  these  individuals. 

Intake  on  Calhoun  Cut  would 
conflict  with  designation  as 
"significant  natural  resource 
areas"  in  1975  Delta  Plan. 

Water  quality  of  additional 
supply  would  be  lower  than 
that  for  existing  domestic 
supplies. 


M  M  M  M  M  M 


M  L  M  M  M  M 


L  M  L  L  L  L 


8.0  RELATIONSHIP  BETWEEN  SHORT  TERM  USES  OF  ENVIRONMENT  AND  THE 
MAINTENANCE  AND  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 


ALTERNATIVE  AQUEDUCT  ALIGNMENTS 
1  2  2A  3  4  5  6  7 

1.  Prime  agricultural  soils  would 
be  disrupted  and/or  displaced, 
decreasing  future  production 


capabi 1 i ty . 

2.  Construction  across  existing 
levees  could  affect  their 
stability  and  consequently 
increase  the  local  flooding 
hazard. 

3.  Construction  could  indirectly 
disrupt  vernal  pool  hydrology, 
decreasing  their  ecological 
viability  as  a  feature  of  the 
Jepson  Prairie. 

4.  Construction  activities  would 
disrupt  significant  riparian 
habitat,  decreasing  biological 
producti vi ty. 

5.  Construction  of  the  aqueduct 
could  impact  threatened  and 
endangered  species,  threaten¬ 
ing  their  future  existence  in 
the  area. 

6.  Construction  in  the  Suisun 
Marsh  could  result  in  de¬ 
creased  biological  produc¬ 
ti  vi  ty. 


M  M  M  M  M  M  M  M 


LLLLLLLL 


MHHMLLLM 


LHHLMMMM 


MHHMLLLM 
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Note:  Relative  magni tude  of  envi  ronmental  impact  is  indicated  as  appropriate; 
H  =  High,  M  =  Moderate,  L  =  Low,  -  =  No  Impact 
*  =  Unique  to  alternative  routing  around  Cordelia  Hill  to  North 
Cordelia  Forebay  (Routes  2-7) 
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Population  growth  (particularly 
around  Suisun  City  and  Fair- 
field)  enabled  by  aqueduct 
entitlement  would  result  in 
more  congested  roadways,  low¬ 
ered  air  quality,  elevated 
noise  levels,  strains  on  some 
public  services,  diminished 
open  space,  wildlife  resources, 
and  other  ecological  effects. 


9.0  IRREVERSIBLE  OR  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 


ALTERNATIVE  AQUEDUCT  AL_I_GN_MEN_TS_ 

1  2  2A  3  4  5  6  7 

1.  Energy  would  be  required  to 
manufacture  the  necessary 
steel  and  concrete,  and  diesel 
fuel  would  be  used  to  operate 

construction  machinery.  M  M  M  M  M  M  M  M 

2.  Permanent  changes  in  land  use 
would  occur  only  where  pump 
stations  or  other  auxiliary 

facilities  are  required.  L  M  L  L  L  L  M  L 

3.  Permanent  change  in  land  use 
would  occur  along  60-foot 

wide  right-of-way  corridor.  -H----H- 

4.  Net  energy  use,  including  MMMMMMMM 

secondary  facilities. 

5.  Delta  water  diverted  through 
the  aqueduct  for  consumptive 
M  &  I  uses  would  not  be 

available  for  other  uses.  H  H  H  H  H  H  H  H 


NOTE:  Relative  magnitude  of  environmental  impact  indicated  as  appropriate; 
H  =  High,  M  =  Moderate,  L  =  Low,  -  =  No  Impact. 


10.0  PUBLIC  PARTICIPATION 


10.1  Public  participation  is  a  key 
element  of  the  State  and  Federal 
environmental  review  processes.  As 
discussed  previously,  a  joint  scoping 
session  on  the  North  Bav  Aqueduct  was 
held  on  December  11,  1979,  in  Fairfield 
to  encourage  public  involvement  in  the 
early  stages  of  project  planning  and 
design.  Comments  at  this  scoping  session 
concerned  the  user  costs  of  North  Bay 
Aqueduct  water  associated  with  each  of 
the  various  alignments,  farmland  tra¬ 
versed  by  the  aqueduct  right  of  way,  and 
the  extent  to  which  "environmental  fac¬ 
tors"  were  going  to  influence  the  selec¬ 
tion  of  an  alignment. 

10.2  Following  completion  of  the  draft 
EIR/ES,  a  45-day  public  review  period 
will  commence,  during  which  written  com¬ 
ments  on  the  draft  report  will  be 
received.  During  or  following  this 
review  period,  a  public  hearing  will  be 
held  to  receive  additional  comments  and 
questions.  Written  comments  received 
during  the  initial  review  period,  oral 
comments  made  at  the  public  hearing,  and 
any  additional  written  comments  will  be 
addressed  in  a  final  EIR/ES. 

10.3  To  encourage  an  early  and  open 
process  for  identifying  significant 


issues  related  to  the  North  Bay  Aqueduct 
project,  three  actions  were  taken  by  the 
II.  S.  Ary  Corps  of  Engineers,  San 
Francisco  District.  The  first  was  to 
publish  in  the  Federal  Register  a  "Notice 
of  Intent  to  Prepare  a  Draft  Environ¬ 
mental  Statement". 


This  was  done  November  20,  1979.  The 
second  action  was  to  circulate  a  Notice 
of  Preparation  (NOP)  announcing  the 
project  to  interested  and  responsible 
Federal,  State,  and  local  agencies  and 
asking  for  their  comments  and  recommenda¬ 
tions.  The  NOP  was  issued  November  29, 
1979.  The  third  action  was  to  partici¬ 
pate  in  the  joint  State  and  Federal 
"scoping"  session  on  December  11,  1979, 
in  Fairfield. 

10.4  Preparation  and  public  review  of  an 
environmental  impact  statement  is  the 
primary  mechanism  for  addressing  and 
analyzing  significant  environmental 
issues.  This  report,  a  joint  F.IR/EIS, 
satisfies  the  requ’rements  of  NEPA 
regarding  preparation  of  an  ES  and  of 
CEQA  regarding  the  'reparation  of  an  EIR. 
Copies  of  the  EIR/ES  were  furnished  to 
the  following  agencies: 
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FEDERAL  AGENCIES 


Advisory  Council  on  Historic  Preservation 
Department  of  Agriculture 
Department  of  the  Army 
Department  of  Commerce 

National  Oceanic  and  Atmospheric  Admistration 
Department  of  Energy 

Department  of  Health,  Education,  and  Welfare 
Department  of  Housing  and  Urban  Development 
Department  of  the  Interior 
Fish  and  Wildlife  Service 

Heritage  Conservation  and  Recreation  Service,  Pacific  Southwest  Regi 

Department  of  Transportation 

Environmental  Protection  Agency 

Federal  Energy  Regulatory  Commission 

Federal  Maritime  Commission 

Water  and  Power  Resources  Service 


STATE  AGENCIES 


The  Business  and  Transportation  Agency  of  California 
The  Health  and  Welfare  Agency  of  California 
Office  of  Planning  and  Research 
The  Resources  Agency  of  California 
Department  of  Fish  and  Game 
Department  of  Boating  and  Waterways 
Department  of  Parks  and  Recreation 
Air  Resources  Board 

Central  Valley  Regional  Water  Quality  Control  Board 

San  Francisco  Bay  Conservation  and  Development  Commission 

State  Lands  Commission 

State  Reclamation  Board 

State  Water  Resources  Control  Board 


REGIONAL  AGENCIES 


Association  of  Bay  Area  Governments 
Bay  Area  Air  Pollution  Control  District 


COUNTY  AGENCIES 


Napa  Planning  Department 

Napa  Public  Works  Department 

Solano  Planning  Department  Department 

Solano  County  Public  Works 

Solano  Irrigation  District 

Solano  County  Mosquito  Abatement  District 

Suisun  Resource  Conservation  District 


CITY  AGENCIES 


Benicia  Planning  Department 
Benicia  Public  Works  Department 
Dixon  Planning  Department 
Dixon  Public  Works  Department 
Fairfield  Planning  Department 
Fairfield  Public  Works  Department 
Fairfield-Suisun  Sewer  District 
Fairfield-Suisun  Unified  School  District 
Napa  Planning  Department 
Napa  Public  Works  Department 
Rio  Vista  Planning  Department 
Rio  Vista  Public  Works  Department 
Suisun  City  Planning  Department 
Suisun  City  Public  Works  Department 
Vacaville  Planning  Department 
Vacaville  Public  Works  Department 
Vallejo  Planning  Department 
Vallejo  Public  Works  Department 


ENVIRONMENTAL  GROUPS 

Benicians  for  Environmental  Action 

California  Native  Plant  Society  -  Berkeley 

California  Natural  Areas  Coordinating  Council  -  Sonoma 

California  Tomorrow  -  San  Francisco 

California  Trout  -  San  Francisco 

California  Waterfowl  Association  -  Menlo  Park 

California  Wildlife  Federation  -  Davis 

Davis  Audubon  Society 

Delta  Environmental  Advisory  Corrmittee 

Ecology  Center  -  San  Francisco 

Envi ronmental  Defense  Fund  -  Berkeley 

Friends  of  the  Earth  -  San  Francisco 

Golden  Gate  Audubon  Society  -  San  Francisco 

League  of  Women  Voters  -  San  Francisco 

Napa-Solano  Audubon  Society  -  Fairfield 

National  Resource  Defense  Council  -  Palo  Alto 

Nature  Conservancy  -  San  Francisco 

Open  Space  Committee  -  Fairfield 

People  for  Open  Space  -  San  Francisco 

Planninq  and  Conservation  League  -  Sacramento 

San  Francisco  Bay  Chapter  Oceanic  Society 

Save  San  Francisco  Bay  Association 

Sierra  Club  -  San  Francisco 

Sierra  Club  -  Val lejo 


11.0  GLOSSARY 


A 

AF  -  acre-foot:  a  volume  of  water  1  foot  deep  and  1  acre  in  area  or 
43,560  cubic  feet  (325,851  gallons).  AF/YR:  Acre-feet  per  year. 

A1 1 uvi um:  a  deposit  of  sand,  silt,  and  gravel  formed  by  flowing  water. 

Anadromous  fish:  fish  which  inhabit  ocean  waters  and  move  into 
fresh  water  to  spawn. 

Aqui fer:  a  porous,  water-bearing  geologic  formation  capable  of  yielding 
an  appreciable  supply  of  water. 


B 

Bay  mud:  a  soil  type  composed  mainly  of  highly  compressible  silts 
and  clays  characteristic  of  marshy  areas. 

Billowing:  a  gentle  rising  and  falling  such  as  low  rolling  hills. 

Brackish  water:  slightly  saline;  containing  from  0.5  to  30  parts  per 
thousand  salinity. 

BTU  -  British  thermal  unit:  the  amount  of  heat  required  to  raise  the 
temperature  of  1  pound  of  water  1  degree  Fahrenheit. 


C 

cfs  -  cubic  feet  per  second:  a  unit  of  measure  of  the  rate  of  liquid 
flow  past  a  given  point  equal  to  one  cubic-foot  in  one  second. 

Channel i zation :  the  alteration  of  a  watercourse,  generally  making  it 
straighter  or  deeper,  to  improve  navigation  or  for  flood  control. 

Coalescent:  to  unite  or  merge  into  a  single  body,  group,  or  mass. 

Conjunctive  use:  the  joint  or  coordinated  use  of,  in  this  case,  surface 
and  ground  water  supplies. 

Consol i da  ted:  to  be  made  stronger,  solid,  and  firm  by  compaction. 

Corps  -  U.S.  Army  Corps  of  Engineers,  San  Francisco  District. 

Culvert:  a  pipe  or  channel  which  crosses  under  a  road,  building,  or 
other  structural  obstacle. 
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Cumulative  impact:  refers  to  two  or  more  individual  effects  wnish, 
when  considered  together,  compound  or  increase  the  total  en vi  ronmentu  1 
inpact. 


D 

Decibel :  a  unit  for  measuring  the  relative  "loudness"  of  sounds. 
Desalination:  to  remove  the  salt  from  seawater. 

Dewater:  to  remove  water  ( e.g by  pumping). 

Diversion:  the  changing  from  one  course  to  another  (■  a  wiferw-.  / 
diversion) . 

Ci versi ty :  having  variety,  various  forms  or  qualities. 

Dredge  spoils:  materials  (soil,  mud,  rock)  resulting  from  digging 
within  a  stream  or  other  water  course). 

DWR  -  Department  of  Water  Resources. 

E 

Ebb:  the  flowing  back  of  the  tide  toward  the  sea;  low  tide. 

Effl uent:  wastewater  or  other  liquid,  partially  or  completely  treaten. 
flowing  from  a  point  source. 

Emission:  something  released  into  the  environment  (•...,  air  pollutant  ) . 

Encroachment:  displacement  beyond  desirable  or  normal  limits. 

Encumbrance :  something  that  impedes  or  hampers  the  function  or  activity 
of. 

Enti tlement:  the  legal  right  to,  in  this  case  a  water  al location. 

Entrainment:  to  be  drawn  or  carried  along  or  through  such  as  fish  being 
pulled  into  the  aqueduct. 


F 

Flood-plai n:  the  low,  flat  ground  surrounding  a  stream  .  lumno 
to  periodic  flooding. 
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Forage  fish:  small  fish  providing  a  food  source  for  larger  fish  and 
other  animals. 


Forebay:  a  water  reservoir,  used  for  temporary  storage  prior  to  further 
di stri bution . 

Fry:  newly  hatched  fish. 


G 


Genera:  categories  of  biological  classification  ranking  between  the 
broader  family  and  more  specific  species,  marked  by  common  character¬ 
istics. 

Gill  nets:  a  net  of  a  specified  mesh  size  which,  when  stretched  across 
a  stream, traps  fish  by  the  gills. 

Grab  sample:  a  device  for  collecting  materials  and  organisms  from  the 
bottom  of  a  watercourse. 

Growth  inducement:  ways  in  which  population  growth  could  be  fostered. 


H 

Habi tat:  the  place  or  type  of  site  where  a  plant  or  animal  naturally 
or  normally  lives  and  grows;  the  place  where  it  is  commonly  found. 

Heterogeneous :  consisting  of  dissimilar  ingredients  or  constituents. 

Hummock:  a  rounded  knoll  or  hillock. 


1 

Impi ngement:  the  collision  or  trapping  of  fish  or  other  organisms 
against  i ntake  screens . 

Interim:  temporary. 

Intermittent  streams:  flowing  in  winter  and  dry  durinq  summer. 

Introduced  vegetation:  plants  that  are  not  native  to  an  area  but  are 
now  occurring  there. 

Inorganic  chemicals:  chemicals  composed  of  matter  other  than  plant  or 
animal  material ;  mine ral s. 


Inversion:  an  increase  in  air  temperature  with  an  increase  of  altitude, 
instead  of  the  normal  decrease. 


J 

Juvenile:  young  fish  that  resemble  the  adult  of  the  species  in  appear¬ 
ance  but  are  not  sexually  mature. 


L 

Larvae :  young  fish  which  are  imperfectly  developed  and  differ  strongly 
in  appearance  from  the  adult. 

Leach :  the  flushing  of  salts  from  the  soil  by  percolating  water  through 
i  t. 

Liquefaction:  the  process  of  making  or  becoming  liquid;  earthquake- 
induced  shaking  could  transform  sandy  soils  into  a  liquid  state. 


M 

Marsh  enhancement:  the  use  of  wastewater  to  either  create  new  marshlands 
or  to  maintain  and/or  improve  existing  marshlands. 

mg/1  -  milligrams  per  liter:  a  measure  of  the  concentration  of  a  sub¬ 
stance  in  a  liter  of  liquid. 

M &  I  -  municipal  and  industrial. 

Migratory :  characterized  by  moving,  usually  periodically,  from  one 
region  or  climate  to  another  for  feeding  or  breeding. 

Mi ti gation:  measures  designed  to  reduce  the  intensity  or  extent  of  an 
impact. 


0 

Organic  chemicals:  chemicals  derived  from  living  organisms,  containing 
carbon  compounds. 

Otter  trawl :  a  device  towed  from  the  back  of  a  boat  used  to  collect 
bottom-dwelling  fish. 

Outcrop:  a  usually  underground  geological  feature  that  is  exposed  on 
the  surface. 


Oxi dant :  an  ai rborne  substance  which  is  formed  by  a  reaction  between 
nitrogen  oxides  and  hydrocarbons  in  the  presence  of  sunlight. 

P 

Particulate:  an  airborne  particle  [■■;!.,  dust). 

Per  capita:  by  or  for  each  unit  of  population. 

Percolation:  to  filter  or  pass  through,  as  water  through  a  sand  layer. 

Perenni a! :  a  plant  that  grows  during  all  seasons  of  the  year. 

Permeabi 1 i ty :  the  property  or  condition  of  the  soil  that  relates  to 
the  passage  of  water  or  air  through  it. 

Plastic:  the  capacity  of  a  soil  to  be  changed  in  shape  under  applied 
stress  and  to  retain  the  impressed  shape  after  removal  of  the  stress. 

ppb  -  parts  per  billion:  a  measure  of  concentration. 

japri  -  parts  per  million:  a  measure  of  concentration. 

Primary  impact:  direct  environmental  consequences  of  a  proposed  action. 

Purveyor :  a  supplier,  usually  as  a  matter  of  business. 

R 

Receptor:  a  receiver  (,  .  building,  person)  of  some  effect  or  event. 
Recharge:  replenish,  refill. 

Retrofi t:  to  go  back  and  install  devices  on  or  make  adjustments  to 
existing  structures. 

Riparian:  an  animal  or  plant  species  located  along  and  to  some  degree 
dependent  on  a  watercourse  for  survival. 

S 

Safe  yield:  the  amount  of  water  that  could  be  derived  from  a  particular 
source  "(Veservoi  r,  groundwater,  ctr.)  without  endangering  future  suppliers 
or  causing  other  adverse  impacts. 

Saltwater  intrusion:  the  introduction  of  seawater  into  a  freshwater 
body  (surface  or  underground) . 


Saturated  zone:  an  area  in  which  the  moisture  content  is  so  high  that 
no  more  water  can  be  absorbed  and  retained. 


Secondary  i up  act:  indirect  environmental  effects  of  a  proposed  action  1 

"including  the’ social,  economic,  and  environmental  effects  that  would  j 

result  from  the  additional  population  growth  enabled  that  proposed  '] 

action. 

Secondary  water  transport  system:  the  water  conveyance  system  that  } 

would  transport  water  from  a  main  water  system  North  Bay  Aqueduct)  j 

to  individual  contracting  agencies  (  City  of  Fairfield).  ! 

4 

Sedimentation:  tne  process  of  deoositing  materials  from  a  liquid,  ■ 

especially  in  bodies  of  water  when  the  velocity  is  reduced.  . 

Seine:  a  large  net  wi tn  sinkers  on  one  edge  and  floats  on  tne  utner 
used  vertically  to  enclose  fish  when  its  ends  are  brought  together  or 
drawn  ashore. 

Sei smi ci ty :  subject  to  or  caused  by  an  earthquake  or  ground  shaking. 

Shrink-swell  potential:  the  relative  change  in  volume  of  soil  material 
to  be  expected  with  changes  in  moisture  content. 

Subsi dence :  to  sink  or  fall  or  to  flatten  out  so  as  to  form  a  depres¬ 
sion. 


Surge  tank  (tower):  a  structure  used  to  hold  water  on  a  temoorary  basis 
in  order  to" equalize  the  rate  of  flow  through  a  transport  system. 

SWP  -  State  Water  Project. 


T 

TDS  -  total  dissolved  solids:  a  quantitative  measure  of  the  residual 
of  minerals  dissolved  in  water  that  remain  after  evaporation  of  a 
solution.  Usually  expressed  as  ppm  or  mg/1. 


U 

Unincorporated  area :  areas  that  are  not  included  within  official 
boundaries  of  a  city  an'  remain  under  county  jurisdiction. 

Urbanized  area:  a  central  city  or  a  group  of  contiguous  cities  with 
a  1970  population  of  50,000  or  more,  together  with  adjacent  densely 
populated  areas  having  a  population  density  of  at  least  1,000  persons 
per  square  mi le . 


V 


Vernal  pools:  are  small  depressions  in  the  ground  which  fill  with 
water  during  the  winter  and  gradually  dry  up  in  the  spring  and 
s  umme  r . 


W 

Wastewater:  spent  or  used  water  from  every  source,  municipal, 
industrial,  and  agricultural. 

Wastewater  reclamation:  use  of  treated  wastewater  industrial 

cool i ng  water,  agri cul tural  irrigation)  instead  of  directly  dis¬ 
posing  of  it. 
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APPENDIX  A 

ASSUMPTIONS  AND  INFO.FMATIGN  SOURCES 
WATER  CONSERVATION  PROGRAM  -  NAPA  AND  SOLANO  COUNTIES 

i 

Demographics  ! 

1.  1980  population  figures  are  E-150  projections  (as  revised  January  1980) 

California  Department  of  Finance. 

2.  2000  population  figures  are  E-150  projections,  California  Department  of 
Finance. 

3.  Household  projections  for  1920  and  2000  are  from  Provisional  Household  > 

Projections  of  California  Counties  to  2000,  California  Department  of  Finance 

Report  77  P-2,  December  1977. 

Ehergy  Cost  and  Consumption 

1.  An  oil  price  of  $35.00  per  barrel  has  been  used. 

2.  Energy  consumption  calculated  at  the  rate  of  32.2  barrels  of  oil  to  rln 
the  temperature  of  one  acre-foot  of  cater  from  60  degrees  F  to  102  degrees  F 
(DWR  Bulletin  19 1,  Appendix  A). 

Urban  V.'ater  Demand 

1.  1980  demand  is  taken  from  Water  Action  Plan  for  the  Southwest  Sacramento 
Valley  Service  Area,  Progress  Report,  California  Department  of  Water  Rmcurvcs, 

July  1978. 

2.  2000  urban  demand  is  taken  from  'Water  Action  Plan  for  the  Southwest  Sacramento 
Valley  Service  Area,  California  Department  of  Wafer  Resources,  July  I9S0 
reduced  by  OWC  calculation  of  mandatory  conservation  savings  for  toilet., 
shower,  and  faucet. 

County  1980  Demand  2000  Raw  2000  _Ad  lusted 

Solano  59,200  af  87,800  a f  811,500  of 

Napa  23,200  af  3*1,000  af  33,000  af 
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Cnpi  taj  1  lecovery  Factors 

1.  Calculation  of  yearly  costs  was  based  on  the  following  capital  recovery’ 
formula : 

— 1  —  —  =  CRF 

(1  a  i)n-l 

Where  i  =  interest  rate,  n  =  payback  period  in  years. 

Formula  from  Principles  of  Engineering  Economy  by  Grant,  Copyright  1950. 

2.  Interest  rate  used  was  7- 125a. 


Device  Distribution 

1.  Calculations  based  upon  1.5  showers,  1.5  toilets  per  household. 

2.  Attiticn  rate  of  existing  housing,  1930-2000,  assumed  to  be  65  (from 
Southern  California  Association  of  Governments). 

3.  Cost  of  kit  is  $.85  ($.60  +  $.25  for  additional  bag  and  extra  shower  flew 
restrictor) . 

il.  Kit  installation  rate  =  *10%  for  bags,  105  for  shower  restrictors. 

5.  Daily  reduction  in  shower  hot  water  Use,  kit  or  installation,  is  12  gallons 
per  person. 

6.  Bag  installation  saves  .69  gallons/flush. 

7.  Dam  installation  saves  1.65  gallcns/fiush. 

8.  Faucet  restrictors  cost  $1.71  each,  and  average  2.5  per  household. 

9-  A  free  installation  program  would  retrofit  755  of  the  showers.  Of  these 
retrofitted,  80%  ’would  be  with  restrictors  and  205  would  be  showerheads. 
Restrictors  cost  $.05,  new  heads  $2.00. 

10.  Toilet  use  rate  is  assumed  to  be  5  flushes/pc-rson /day . 

Municipal  vs.  Jnd us trial  Fat er_  requirements 

1.  Current  estimate  and  future  projection  for  Solano  County  taken  from  Solano 
County  Water  Project  California  -  A  Report  on  the  Feasibility  of  Water  Supply 
Development,  Prel ininary  Draft,  U.S.D.l.  Bureau  of  Reclamation,  September  1979. 


1979 

2000  Cv 

i  xcd  Alternative) 

%  Municipal 

675 

53% 

%  Industrial 

33% 

*17% 

i  water  use  in  Hajvi 

County  assumed 

to  be  82% 

municipal,  18%  industrial, 

current  and  2000. 
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I  .oak  Deteclimi  an J  Repair 

I 

!  -1.  Leakage  rale-  of  lJ$  taken  fron  IW'R  Bulletin  190 . 

j  2.  Information  on  costa,  average  size  of  leaks,  ti:::e  to  ccr.pl etc  le. 

|  survey  taken  from  EBKUD,  as  reported  in  "Public  Works",  June  197* 

"Journal  cf  the  American  Water  Works  Association” ,  February  1979 

f 

|  Pressure  Rcnf alien 

1.  Benefits  of  pressure  regulation  (9,9  savings)  f:vn  PWH  1°. 

2.  Cost;:*  obtained  fro:n  Watts  Regulator  Company,  !-ur  w,  W. ..  .■  uc  :.u.  ■ 

3.  Water  pressure  data  collected  by  Julie  Poser,  July  V,  ,  1-  J : 


Ci  ty 

Syst  or, 

Vacavi 1 le 

30-109 

Fairfield 

99-69 

Napa 

30-130 

Vallejo 

90-139 

H.  Interior  residential,  use  assumed  to  be  967  of  total  re  si  ial , 
interior  residential  is*  pressure-a f f oct ed ,  am:  $07  of  p;m.*.; j:v-a; 
is  heated  (Bulletin  193). 
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APPENDIX  B 


AQUEDUCT  FACILITIES  SCH IEMATICS 
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FIGURE  1 

CROSS  SECTION  OF  PIPELINE  DURING  CONSTRUCTION 


Sources:  Dept,  of  Water  Resources,  5- 7- 7b 
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X  AD-Allb  061  CORPS  OF  ENGINEERS  SAN  FRANCISCO  CA  SAN  FRANCISCO  01— ETC  F/G  13/2 
'  NORTH  BAY  AQUEDUCT  (PHASE  II  FACILITIES) »  SOLANO  COUNTY*  CALIPO— ETC (U) 

MAY  02 


Source:  Dept,  of  Water  Resources,  11-21-79. 
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NORTH  BAY  AQUEDUCT  PHASE  II  -  CACHE  SLOUGH  PUMPING  PLANT 


FIGURE  5 

NORTH  BAY  AQUEDUCT  TRAVIS  SURGE  TOWER 
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APPENDIX  C 


HYDRAULIC  AND  WATER  QUALITY  SETTING 
IN  CACHE  AND  LINDSEY  SLOUGHS 


Historical  water  quality  and  hydraulic  data  in  the  vicinity  of  the 
proposed  diversion  points  on  Cache  Slough,  Lindsey  Slough  and  Calhoun  Cut 
are  very  limited.  However,  enough  information  is  available  to  develop  a 
general  overview  of  the  basic  water  quality  and  hydraulic  characteristics 
of  the  region. 

Cache  and  Lindsey  Sloughs  are  located  north  of  Rio  Vista  and  west 
of  Walnut  Grove  (Figure  1).  Cache  Slough  lies  to  the  east  and  north  of 
Hastings  Tract  while  Lindsey  Slough  lies  to  the  south.  These  two  sloughs 
are  connected  at  their  upstream  ends  by  Hastings  Cut.  Lindsey  Slough  is 
extended  by  Calhoun  Cut  and  Barker  Slough,  but  is  generally  considered  to 
be  a  deadend  waterway.  Cache  Slough  is  extended  by  Haas  Slough  and  Ulatis 
Creek  which  drains  a  major  portion  of  the  Solano  County  watershed  area.  The 
City  of  Vallejo  diverts  water  for  M&I  use  from  Cache  Slough  and  there  are 
agricultural  withdrawals  and  returns  from  both  Cache  and  Lindsey  Sloughs. 

Water  Quality  Characteristics 

Considerable  water  quality  data  is  available  for  Cache  Slough  at 
the  City  of  Vallejo  intake.  This  data  dates  back  to  the  original  placement 
of  the  diversion  in  1953.  Weekly  chloride  data  are  available  in  the  Vallejo 
Water  Treatment  Plant  laboratory  records  from  1953  to  the  present.  Total 
dissolved  solid  (TDS)  measurements  began  in  1975.  Monthly  (single)  grab 
sample  data  for  chlorides  and  TDS  are  available  for  Lindsey  Slough  (above 
the  Liberty  Island  Ferry)  from  1952-65  (DWR  Bulletin  No.  65).  Additional 
samples  were  collected  on  an  irregular  basis  until  1969.  Occasional  grab 
sample  data  are  also  available  for  Barker  Slough,  Calhoun  Cut,  Ulatis  Creek, 
Haas  Slough  and  other  locations  on  Cache  and  Lindsay  Sloughs.  A  summary 
of  the  TDS  and  Chloride  data  available  is  presented  in  Table  1  and  the 
various  sample  locations  are  identified  in  Figure  1. 


C-l 


0  Historical  Grab  Sample  Stations 


Figure  1  -  GEOGRAPHICAL  LOCATION 
OF  CACHE  AND  LINDSEY  SLOUGHS 


TABLE  1 


HISTORICAL  SAMPLE  LOCATION,  DATES  AND 
AVAILABLE  WATER  QUALITY  DATA 


Location 

Period 

EC 

TDS 

CL 

1 

Barker  Slough 

12/28/51 

X 

X 

X 

2/23/53 

X 

X 

X 

2 

Calhoun  Cut 

6/10/68 

X 

X 

11/15/68 

X 

X 

3 

Ulatis  Creek 

6/2/52 

X 

X 

X 

3/23/53 

X 

X 

X 

4 

Ulatis  Creek 

4/17/72 

X 

X 

•  7/13/72 

X 

X 

9/6/72 

X 

X 

5/14/73 

X 

X 

7/24/73 

X 

X 

8/27/73 

X 

X 

9/24/73 

X 

X 

6/24/74 

X 

X 

8/22/74 

X 

X 

10/24/74 

X 

X 

6/10/75 

X 

X 

5 

Cache  Slough 

6/11/54 

X 

X 

X 

7/26/54 

X 

X 

8/18/54 

X 

X 

X 

6/10/68 

X 

X 

6 

Cache  Slough 

1953-1979 

1975-1979 

(Weekly) 

X 

X 

X 

7 

Cache  Slough 

6/14/54 

X 

X 

X 

7/23/54 

X 

X 

8/18/54 

X 

X 

X 

8 

Haas  Slough 

6/10/68 

X 

X 

9 

Cache  Slough 

4/28/53 

X 

X 

X 

5/14/53 

X 

X 

X 

6/16/53 

X 

X 

X 

6/10/68 

X 

X 

10 

Cache  Slough 

6/10/68 

X 

X 
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TABLE  1 
(Continued) 


Location 

Period 

EC 

TDS 

CL 

11 

Lindsey  Slough 

10/28/52 

X 

X 

X 

9/10/69 

12 

Lindsey  Slough 

6/14/54 

X 

X 

X 

@  Hastings  Tract 

10/20/54 

X 

X 

X 

Ferry 

12/2/54 

X 

X 

X 

1/21/55 

X 

X 

X 

3/10/55 

X 

X 

X 

5/5/55 

X 

X 

X 

6/22/55 

X 

X 

X 

8/3/55 

X 

X 

X 

9/13/55 

X 

X 

X 

11/1/55 

X 

X 

X 

13 

Cache  Slough 

8/31/60 

X 

X 

6/10/63 

X 

X 

14 

Cache  Slough 

6/11/54 

X 

X 

X 

7/26/54 

X 

X 

X 

Analysis  of  the  data  for  Cache  Slough  (at  Vallejo  intake)  and  Lindsey 
Slough  (above  Liberty  Island  Ferry)  provides  an  indication  of  the  general  water 
quality  characteristics  in  the  region.  Tables  2  and  3  provide  and  mean  monthly 
TDS  and  Chloride  values  for  Lindsey  Slough  and  Cache  Slough,  respectively,  over 
the  selected  periods  of  record.  Figure  2  presents  the  yearly  average  TDS  and 
Chloride  data  for  each  location  and  Figure  3  presents  the  monthly  average  data 
for  each  period  of  record  at  each  location.  As  suggested  in  Figure  2,  the 
chloride  concentrations  in  Cache  Slough  show  a  generally  linear  increase  over 
the  1960-65  and  1970-76  periods.  Since  the  quality  of  Sacramento  River  water 
(at  Rio  Vista)  has  remained  relatively  constant  over  the  period,  these  increases 
in  Chloride  concentration  may  reflect  changes  in  agricultural  practices  in  the 
region  over  many  years.  In  the  1977-79  period,  however,  the  chloride  values 
increase  significantly.  A  similar  increase  is  observed  in  the  TDS  values 
for  Cache  Slough  between  1977  and  1979.  A  plot  of  the  monthly  TDS  values  for 
each  of  the  years  between  1975-79  (Figure  4)  indicate  a  much  higher  concentration 
during  the  spring  months.  These  higher  concentrations  probably  reflect  the 
build-up  of  mineral  salts  in  the  soils  during  the  1976-77  drought  period  and 
the  subsequent  drainage  after  the  return  to  normal  hydrologic  conditions  in 
1978-79.  As  indicated  in  Figure  3,  the  TDS  and  Chloride  concentrations  are, 
generally,  higher  during  the  spring  runoff  period  and  decrease  during  the 
summer  months  when  better  quality  Sacramento  River  water  is  being  drawn  into 
the  upper  reaches  of  the  Slough. 

A  complete  analysis  of  the  water  at  the  City  of  Vallejo  intake  was 
conducted  in  September  1973.  The  results  of  the  analyses  are  presented  in 
Table  4. 


The  water  quality  data  for  Lindsey  Slough  (1953-65)  appears  to  be  of 
slightly  better  quality  than  found  for  Cache  Slough.  The  plot  of  the  yearly 
average  chloride  values  (Figure  2)  indicates  a  less  rapid  rate  of  increase 
in  concentration  over  the  same  1960-65  period  than  observed  in  Cache  Slough. 
The  TDS  values,  although  variable  from  year  to  year,  also  show  a  relatively 
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TABLE  2 

LINDSEY  SLOUGH  TDS  AND  CHLORIDE  DATA  FOR  THE  PERIOD  1953-65 
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CACHE  SLOUGH  TDS  DATA  FOR  THE  PERIOD  1975-79  AND  CHLORIDE  DATA  FOR  THE  1960-65  AND  1975-79  PERIODS 
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CHLORIDES  (mg/I) 


TDS/Cl  -  CACHE  AND  LINDSEY  SLOUGH 
YEARLY  AVERAGES 


Figure  2  -  Yearly  average  TDS  and  Chloride  data  for  Lindsey  Slough  (1953-65) 
and  Cache  Slough  (1960-65  and  1970-79) 


TDS/Cl  -  CACHE  AND  LINDSEY  SLOUGH 
MONTHLY  AVERAGES 
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Figure  3  -  Monthly  averaged  TDS  and  chloride 
data  for  Lindsey  Slough  (1953-65) 
and  Cache  Slough  (1960-65  and  1970-79) 


TABLE  4  -  CACHE  SLOUGH  WATER  QUALITY  (SEPTEMBER  1979) 


Parameter 

Units 

Cache  Slough 

Alkalinity  -  Tot. 

mgCaCOgyi 

110 

Bicarbonate 

mgCaC0.yi 

no 

Carbonate 

mgCaCO^-j 

0 

Hydroxide 

mgCaCO^^-j 

0 

Total  Organic  Carbon 

mg/1 

7 

Ni trate 

mgN/1 

0.7 

mg/1 

<  0.1 

Sul  fate 

mg/1 

24 

Surfacants  (MBAS) 

mg/1 

<  0.07 

Silica  Reactive 

mg/1 

7.3 

Arsenic 

mg/1 

0.006 

Bari  um 

mg/1 

<  0.1 

Cadmium 

mg/1 

<  0.005 

Chromi  um 

mg/1 

0.01 

Copper 

mg/1 

0.02 

Iron 

mg/1 

2.1 

Lead 

mg/1 

<  0.03 

Manganese 

mg/1 

0.11 

Mercury 

pg/1 

<  1 

Potassium 

mg/1 

2.1 

Selenium 

mg/1 

<  0.005 

Si  1  ver 

mg/1 

<  0.02 

Sodium 

mg/1 

22 

Zinc 

mg/1 

<  0.006 

2,4-D 

PPb 

0.2 

2,4,5-TP 

ppb 

<  0.01 

Endrin 

PPb 

<  0.01 

Lindane 

ppb 

<  0.01 

Methoxychlor 

ppb 

<  0.1 

TICH 

ppb 

<  0.1 

Toxaphene 

ppb 

<  0.1 
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constant  concentration  level  over  the  total  period.  Seasonal  variations 
(Figure  3)  indicate  the  highest  TDS  and  Chloride  concentrations  occur 
during  the  winter  and  spring  months  when  precipitation  and  runoff  are  at 
peak  levels. 

In  1967,  the  Delta-Suisun  Bay  Pollution  Investigation  (DWR  Bulletin 
No.  123)  notea  the  mineral  concentrations  in  Lindsey  Slough  are  higher  than 
the  Sacramento  River  (at  Rio  Vista)  because  of  poor  quality  groundwater 
seepage  and  irrigation  return  flows.  A  poor  circulation  pattern  also 
contributes  to  the  higher  TDS  and  Chloride  concentrations  found  in  Lindsey 
Slough.  In  addition,  the  study  indicated  minimal  hourly  and  daily  fluctuations 
were  observed  in  the  TDS  concentrations,  therefore,  the  tidal  excursions 
had  little  immediate  effect  on  the  quality  of  the  water  in  Lindsey  Slough. 

Spatial  variations  can  be  evaluated  using  the  data  collected  on  the 
same  day  (June  10,  1968)  at  several  locations  in  the  region  (Table  5).  As 
suggested  in  the  Table,  the  Chloride  and  estimated  TDS  concentrations  increase 
as  the  sample  stations  move  upstream.  For  example,  samples  collected  from 
Cache  Slough  (above  Liberty  Island)  show  Chloride  and  estimated  TDS  concen¬ 
trations  of  14  and  166  mg/1 ,  respectively.  On  the  other  hand,  the  upstream 
concentrations  for  Chlorides  and  estimated  TDS  were  29  mg/1  and  225  mg/1 , 
respectively,  for  Calhoun  Cut  and  for  Cache  Slough  (at  Maine  Prairie)  21  mg/1 
and  217  mg/1 ,  respectively.  These  observations  are  confirmed  by  three  measure¬ 
ments  collected  on  October  1,  1979.  The  first  measurement  on  Lindsey  Slough 
(one  mile  above  the  Liberty  Island  Ferry)  gave  an  estimated  TDS  concentration 
of  156  mg/1 .  The  second  measurement  (2.8  miles  above  the  Liberty  Island  Ferry) 
gave  164  mg/1  and  the  third  sample  (5.2  miles  above  Liberty  Island  Ferry) 
measured  178  mg/1 .  Therefore,  assuming  negligible  tidal  effects,  the  water 
quality  decrease  in  an  upstream  direction.  These  results  appear  reasonable 
considering  the  limited  mixing  and  circulation  occurring  in  the  upstream 
areas  and  the  combined  effects  of  irrigation  return  flows  and  evaporation  on 
the  local  mineral  concentrations. 
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TABLE  5 


GRAB  SAMPLE  EC,  CHLORIDE  AND  TDS  DATA  FOR 
VARIOUS  STATIONS  COLLECTED  ON  JUNE  10,  1968 


Station 

No.1 

Location 

EC 

CL 

TDS2 

2 

Calhoun  Cut 

395 

29 

225 

5 

Cache  SI.  @  Maine  Prairie 

362 

21 

217 

6 

Cache  SI.  9  Vallejo  P.P. 

305 

17 

201 

8 

Haas  SI . 

265 

16 

181 

9 

Cache  SI.  Below  Haas  SI. 

260 

16 

178 

10 

Cache  SI .  Above  Shag  SI . 

208 

15 

177 

11 

Li ndsey  SI . 

270 

16 

184 

13 

Cache  SI.  Above  Liberty  Is. 

238 

14 

166 

1 Refer  to  Figure 

1 

Estimated 

EC  0-300  .55EC  +  35 

300-5100  . 267EC  +  120 

Source:  DWR 

Cache  Slough  Vallejo  Intake 

The  temporal  and  spatial  variations  observed  in  the  available  water 
quality  data  indicate  the  following  general  conclusions: 

1.  The  water  quality  in  Lindsey  Slough  may  be  slightly  better 
than  Cache  Slough  on  a  yearly  average  basis. 

2.  The  water  quality  in  Cache  Slough  may  be  decreasing  at  a 
more  rapid  rate  than  Lindsey  Slough  due  to  seasonal 
irrigation  return  flow  and  runoff  conditions. 
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3.  Water  quality  in  both  Lindsey  and  Cache  Sloughs  decrease 
during  the  winter  and  spring  month  when  seasonal  precip¬ 
itation  and  runoff  are  highest. 

4.  The  water  quality  in  the  region  appears  to  have  been 
affected  by  the  1976-77  drought  period  as  reflected  by 
the  higher  TOS  and  chloride  concentrations  found  in 
Cache  Slough. 

5.  The  water  quality  in  both  Lindsey  and  Cache  Sloughs 
decrease  in  an  upstream  direction  reflecting  the  lack 
of  mixing  and  circulation  and  the  accumulation  of 
mineral  salts  due  to  agricultural  return  flows  and 
evaporation. 

6.  Tidal  fluctuations  appear  to  have  no  imnediate  effects 
on  TDS  and  Chloride  concentrations. 


Hydraulic  Characteristics 


Very  little  hydraulic  data  is  available  for  Lindsey  or  Cache  Sloughs. 
Although  limited  tidal  height  data  is  available,  channel  flows  and  velocities 
have  not  been  measured  on  a  regular  basis.  A  dye  release  study  was  conducted 
in  Lindsey  Slough  during  the  summer  of  1963  (DWR  Bulletin  123)  that  indicated 
a  slow  but  steady  upstream  movement  of  water  due  to  agricultural  withdrawals 
and  domestic  usage.  Periodic  diversions  at  the  upper  end  of  Lindsey  Slough 
were  estimated  to  range  from  1  to  10  cfs.  Agricultural  returns  were  estimated 
to  be  1  to  6  cfs.  The  results  of  numerical  model  runs  conducted  by  DWR  (Figures 
5  and  6)  indicate  maximum  simulated  flood  and  ebb  flows  of,  approximately,  2500 
to  2200  cfs,  respectively,  for  "normal"  mid-summer  hydrologic  conditions 
(Figure  5).  Under  low  flow,  mid-summer  hydrologic  conditions,  the  model 
simulates  maximum  flood  and  ebb  flows  of,  approximately,  2450  to  2100  cfs 
respectively.  Integration  of  the  flood  and  ebb  flow  rates  over  time  provides 
an  estimate  of  the  average  flow  for  each  period.  As  indicated  in  Table  6,  the 
total  (time  averaged)  ebb  and  flood  flows  in  Lindsey  Slough  are  1798  cfs  and 
2374  cfs,  respectively,  for  low  flow,  mid-summer  hydrologic  conditions.  This 
gives  a  net  flood  flow  of  576  cfs  during  the  tide  cycle.  The  total  (time 
averaged)  ebb  and  flood  flows  for  "normal"  hydrologic  conditions  are  3343  cfs 
and  4223  cfs,  respectively,  giving  a  net  flood  flow  of  447  cfs.  The  higher  net 
flood  flow  estimated  for  the  low  flow  hydrologic  condition  are,  most  likely, 
due  to  higher  agricultural  usage  rates,  evaporation  and  seepage  to  groundwater. 
It  should  be  noted  that,  although  the  simulated  flows  seem  reasonable,  the 
model  has  not  been  calibrated  in  this  region,  therefore,  the  results  should  be 
considered  as  estimates  only. 

Cache  Slough  is  fed  by  seasonal  flows  from  Ulatis  Creek,  therefore, 
the  hydraulic  characteristics  would  be  expected  to  be  slightly  different 
from  those  found  in  Lindsey  Slough.  The  results  of  the  numerical  model 
simulations  are  presented  in  Figures  5  and  6.  The  maximum  simulated 
flood  and  ebb  flows  for  the  "normal"  hydrologic  conditions  (Figure  5) 
are  4700  cfs  and  3800  cfs,  respectively.  Under  low-flow  hydrologic 
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FLOW  Ccfs) 


"NORMAL"  FLOW  CONDITIONS  -  CACHE  AND  LINDSEY  SL0U6H 


5  10  15  20  25  3' 


TIME  Chrs) 


Figure  5  -  Simulated  hydraulic  flow  for  Cache  and 
Lindsey  Sloughs  under  normal  mid-summer 
hydrologic  conditions  (Aug.  25,  1968) 
simulated  by  DWR  model 
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LOW  FLOW  CONDITIONS  -  CACHE  AND  LINDSEY  SLOUGH 


Figure  6  -  Simulated  hydraulic  flow  for  Cache  and 

Lindsey  Sloughs  under  low  flow,  mid-sunnier 
hydrologic  conditions  (Aug.  25,1976) 


TABLE  6 


TIME  AVERAGED  FLOWS  FOR  CACHE  AND  LINDSAY  SLOUGHS 


Flood  Time 

Ebb  Tide 

Net  Flow 

Time 

(hrs) 

Flow 

(cfs) 

Time  Flow 

(hrs)  (cfs) 

Ebb-Flood 

(cfs) 

Low  Flow  Hydrologic 

Conditions 

Lindsey  Slough 

5.4 

1074 

8.5 

870 

-204 

6.0 

1300 

5.1 

928 

-372 

Total 

2374 

1798 

-576 

Cache  Slough 

5.4 

2092 

8.5 

1565 

-527 

6.1 

2131 

5.0 

1780 

-351 

Total 

4223 

3345 

-878 

"Normal"  Hydrologic 

Conditions 

Lindsey  Slough 

5.1 

1171 

8.6 

985 

-186 

5.9 

1254 

5.4 

993 

-261 

Total 

2425 

1978 

-447 

Cache  Slough 

5.3 

1887 

8.8 

1713 

-174 

5.5 

2255 

5.4 

1722 

-533 

Total 

4142 

3435 

-707 
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conditions,  the  simulated  maximum  flood  and  ebb  flows  are  4800  cfs  and  3600 
cfs,  respectively.  The  total  integrated  flood  and  ebb  flow  rates  for  Cache 
Slough  are  4223  cfs  and  3345  cfs,  respectively  for  the  low  flow  hydrologic 
conditions  and  4142  cfs  and  3435  cfs,  respectively,  for  "normal"  hydrologic 
conditions.  The  net  (flood)  flows  are  878  cfs  and  707  cfs,  respectively, 
for  the  low  flow  and  "normal"  hydrologic  conditions.  As  observed  in  Lindsay 
Slough,  the  simulated  net  flows  in  Cache  Slough  for  the  low- flow  hydrologic 
conditions  are  slightly  greater  than  found  for  the  "normal"  conditions. 

On  November  27-28,  1979,  the  Department  of  Water  Resources  conducted 
a  flow  measurement  study  in  Cache  Slough  over  a  complete  tide  cycle.  The 
integrated  flood  and  ebb  flows  over  the  period  were  735  cfs  and  853  cfs, 
respectively,  giving  a  net  ebb  flow  of  118  cfs.  The  net  ebb  flow  indicates 
a  net  downstream  movement  of  the  water  mass  for  this  tidal  period. 

Based  on  the  available  data,  it  is  difficult  to  generate  specific 
conclusions  about  the  hydrologic  characteristics  of  Cache  and  Lindsey  Sloughs. 
However,  several  general  observations  can  be  made  from  the  information  that 
is  available. 

1.  The  general  hydraulic  characteristics  of  Lindsey  Slough  are 
slightly  different  from  Cache  Slough  during  the  periods  of 
heavy  precipitation  and  runoff  due  to  the  runoff  flows  from 
Ulatis  Creek  into  Cache  Slough.  However,  during  periods  when 
Ulatis  Creek  is  dry,  both  sloughs  are  essentially  deadend  water 
channels. 

2.  Flood  and  ebb  flows  in  Lindsey  Slough  are  slightly  smaller 
than  Cache  Slough.  The  difference  in  flow  rates  probably 
reflects  variations  in  agricultural  and  domestic  usage, 
evaporation  and  groundwater  seepage. 
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3.  During  peak  usage  periods,  the  net  flow  in  both  channels  is 
upstream  indicating  losses  to  agricultural  withdrawals,  evapor¬ 
ation  and  seepage.  However,  during  periods  of  precipitation 
and  runoff,  the  net  flows  are  in  a  downstream  direction. 

4.  The  difference  in  the  flow  rates  between  "normal"  and  low  flow 
hydrologic  conditions  are  relatively  small  suggesting  that  the 
hydraulic  characteristics  during  these  periods  are  similar  for 
both  normal  and  low  flow  hydrologic  conditions.  Greater  variations 
in  the  hydraulic  characteristics  would  be  expected  to  occur  between 
periods  of  "normal"  precipitation  and  runoff  and  the  low  flow 
hydrologic  conditions. 
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Reports  of  Rare  and  Endangered  Species  Survey 


D-l 


Interim  Report 

Floristic  Reconnaissance  of  Proposed  Routes 
for  the  North  Bay  Aqueduct 


Kay  13,  1990 

Prepared  by:  F.  Thomas  Griggs 
and 

Thomas  K.  Whitlow 
DWR  Contract  ft  B-5355? 
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A .  Background 


Between  April  and  June  of  1979,  the  authors  investigated  and  described 
the  flora  and  vegetation  along  the  proposed  alignment  for  the  North  Bay  Aque¬ 
duct  between  Calhoun  Cut  and  Denverton  Creek  in  Solano  County.  The  results 
of  this  study  were  reported  to  the  Department  of  'Water  Resources  on  July  7,  1979 
(A  Floristic  and  Vegetation  Survey  of  the  Proposed  North  Bay  Aqueduct). 

Subsequent  to  this  study,  several  alternative  alignments  were  selected  in  an 
effort  to  reduce  the  impacts  on  vernal  pools  and  the  area  unofficially  known 
as  the  Jepson  Prairie.  The  curren*  study  examines  the  flora  and  vegetation  of 
two  alternative  routes  for  the  aqueduct. 

Purpose 

Tni3  interim  report  provides  preliminary  information  about  the  occurence 
of  vernal  pools  and  rare  plant  species  known  to  occur  in  the  general  vicinity 
of  the  proposed  alignments.  This  information  is  being  made  available  now  to 
aid  in  the  preparation  of  the  Draft  Environmental  Impact  Report.  The  study 
is  being  conducted  in  two  phases.  The  first  phase  focuses  on  early  blooming 
plant  species  while  the  second  phase  will  deal  with  summer  blooming  species. 
Because  the  current  study  will  not  be  completed  until  July,  1 980 ,  the  interim 
repoi't  is  necessarily  incomplete.  The  final  report  will  include  species  lists, 
maps  and  analyses  which  are  not  included  here. 

There  are  three  goals  of  this  study:  1)  To  locate  populations  of  spring 
blooming  plants  which  are  designated  as  Rare,  Endangered,  or  Candidate  species 
by  the  U.S.  Fish  and  7,'ilalife  Serivce  in  accordance  with  the  Rare  and  Endanger'-; 
Epecier.  Act  of  197?.  The  species  of  concern  are:  Downingia  hunilis.  Las then it 
conjugens  and  Le gene  re  limosa.  2)  To  locate  areas  where  the  proposed  alignments 
cross  venial  pools.  3)  To  locate  areas  where  native  perennial  plants  occur 
in  the  grasslands  along  the  alignments.  The  presence  of  native  perennial  plants 
indicates  a  relatively  low  amount  of  disturbance  of  the  native  vegetation. 

P.  Methods  and  Findings 


An  initial  reconnaissance  of  both  proposed  routes  was  conducted  by  car 
on  April  4,  1980.  Areas  of  relatively  undisturbed  native  vegetation  were  lo¬ 
cated  at  all  points  where  vehicular  access  was  possible.  On  April  14,  1980, 
both  routes  were  inspected  by  helicopter  to  locate  natural  vegetation  which 
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wh:<  missed  by  th*?  car  reconnaissance.  Areas  where  trespass  rights  had  been 
granted  by  the  owners  were  targeted  for  detailed  on  the  ground  inspections. 
Areas  wh»re  access  was  not  granted  were  not  inspected  any  further. 

l)  Areas  of  Natural  Ve getation  '.Vhich  '.'.'ere  Not  Inspected 

Only  one  area  was  not  ground  checked  due  to  lack  of  trespass  permission 
(the  north  half  of  the  southeastern  quarter  of  Section  6  of  Township  51>i 
Range  22).  This  parcel  was  found  to  include  vernal  pools,  as  evidenced  by 
standing  water  and  a  conspicuous  display  of  Lasthenia  spp.  The  area  was 
graced  by  sheep  in  April,  1930.  Approximately  0.4  miles  of  proposed  alignment 
traverse  this  area. 

?)  Areas  Inspected  on  Foot 

Areas  open  to  trespass  were  inspected  by  following  a  compass  bearing 
through  cross-country  sections  of  the  alignment.  The  right-of-way  was 
assumed  to  extend  approximately  50  feet  to  either  side  of  the  centerline. 

V.here  the  alignment  parallels  Creed  Road,  the  right-of-way  was  assumed  to 
extend  100  feet  south  of  the  fence  line,  parallel  to  Creed  Road. 

species  lists  were  compiled  for  each  pasture  encountered.  Pastures 
were  identified  by  fence  lines  and  were  assumed  to  represent  areas  of  uniform 
management . 

Vernal  pool  censuses  were  conducted  for  each  pasture  using  the  following 
criteria: 

a)  Tools  had  tc  be  within  the  ICO  foot  right-of-way. 

b)  Pools  had  to  be  reasonably  natural  and  intact.  For  example,  a  mail- 
made  ditch  with  several  vernal  pool  species  growing  in  it  would  not 
be  counted. 

c)  At  least  four  vernal  pool  species  had  to  be  contained  within  an  area 
in  order  to  be  counted  as  a  pool. 

d)  A  pool  had  to  be  a  continuous  unit.  An  amoeboid  drainage  would  be 
counted  as  one  pool  rather  than  many. 

e)  A  pool  had  to  bo  relatively  large,  i.e.,  greater  than  ?C0  feet?  in 
surface  area. 

These  criteria  are  stringent  and  exclude  small,  disturbed,  and  depauperate 
pools.  The  number  of  pools  reported  should  be  regarded  as  a  minimum. 


Synopsis  of  Site  Inspections 


a)  Alignment:  Northern  * 

Location:  Sections  2,3  and  the  SK  J  of  Section  4,  Township  5N, 

Range  IE  , 

Distance:  2.8  miles 

Date  Inspected:  April  16,  1980 

Rare  species:  None  encountered 

Grassland  perennials:  Few  and  scattered 

Vernal  pools:  37,  including  one  large  hogwallow 

Number  of  pastures:  4 

Grazing:  All  pastures  grazed  by  sheep 

Comments:  Includes  some  alkaline  sinks  at  west  end;  grazing  reduces 

the  visibility  of  the  vernal  pools,  but  they  are  well  defined. 

b)  Alignment:  Southern 

Location:  N  J-  of  Sections  34,  35  and  J>6,  Township  5N,  Range  l'vV 

Distance:  2.4  miles 

Date  Inspected:  April  27,  1900 

Rare  species:  None  encountered 

Grassland  perennials:  Convolvulus  sp.;  none  in  flower,  may  be  introduced; 

Brodiaea  coronaria  found 

Number  of  pastures:  *4 

Grazing:  3  pastures  by  cattle,  1  pasture  by  sheep 

Comments:  Generally  heavily  grazed  early  in  season,  low  cover  in  the 
grassland,  venial  pools  heavily  trampled. 

c)  Alignment:  Southern 

Location:  South  section  line  (parallel  to  Creed  Road)  of  Sections 
25,  26,  27,  28,  29,  30,  Township  5N,  Range  IE. 

Distance:  6  miles 

Date  Inspected:  April  27,  1900 

Rare  species:  None  encountered 

Grassland  perennials:  Large  stand  of  Sti pa  pulchra  in  Sections  31  and  32, 

scattered  Wyethia  angustifolia 

"Northern"  Alignment  is  used  to  describe  the  route  from  Cache  Slough,  bypassing 
Travis  Air  Force  Base  on  the  north  side. 


Vernal  pools:  Several  shallow  pools  and  well-developed  hogwallows 
Number  of  pastures:  10 

Grazing:  Much  of  the  area  apparently  ungrazed  this  season 
Comments:  -  NW  3  of  Section  33  freshly  dished 

-  NE  ^  of  Section  33  seeded  to  barley 

-  N£  j  of  Section  34  has  well  expressed  hogwallows 

-  Section  36  seeded  to  oats 

-  Marsh  habitat  where  Denverton  Creek  crosses  Creed  Road. 


d)  Alignment:  Southern 

Location:  The  Feterson  Ranch,  Section  28  and  the  south  £  of  Sections 
29  and  30,  Township  5N,  Range  2i+ 

Distance:  3*6  miles 

Date  Inspected:  May  2,  1980 

Rare  species:  None  encountered 

Grassland  perennials:  Scattered  Stipa  pulchra 

Vernal  pools:  , Veil-defined  hogwallows  in  the  SvV  J  of  Section  29  and 
NW  ^  of  Section  32 
Number  of  Fastures:  Approximately  4 
Grazing:  All  pastures  grazed  this  season 

Comments:  Lindsey  Slough  has  well-developed  riparian  zone,  including 
intertidajL  stands  of  Scirpu3  califomicus  (California  tule). 


Summarizing,  while  none  of  the  recognized  rare  and  endangered  plants  were 
found,  vernal  pools  were  encountered  along  both  the  northern  and  southern  align¬ 
ments.  The  degree  of  disturbance  was  far  less  along  the  northern  route,  and  the 
number  of  well-defined  vemal  pools  was  greater.  With  the  exception  of  the  Stipa 
grassland  in  Sections  31  and  32  and  the  hogwallows  in  Section  34,  the  southern 
route  crosses  highly  disturbed  vegetation  which  is  inferior  as  natural  vegeta¬ 
tion  to  that  found  on  the  northern  route. 
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Thomas  H .  Vh i t 1 ow 
DVR  Contract  //  B-53552 
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; ij i'Mf  iUCTlt.r: 


This  is  i  m  i.  i  nui  final  report  to  the  California  Department 

of  later  Resources  regard mg  tne  habitat  and  possible  occurrence  of  rare 
and  endangered  plant  and  animal  species  along  two  proposed  alignments 
for  the  Ilorth  Bay  Aqueduct.  The  Interim  Heport  submitted  in  May  1*)fl0, 
inscribes  the  occurrenci  of  vernal  pools  and  perennial  grasslands  along 
the  alignments.  This  report  focuses  on  the  habitat  requirements  of  1  I 
1  is  ted  and  candidate  species  recognized  by  the  U.J.  Fish  ar.-i  /.ildiife 
.Vrvicp  under  the  Kndangered  Species  Act  of  1**75.  A  florintic  chock- 
. ist  of  tile  plants  occurring  along  the  alignments  is  also  included. 

MFTHdPJ 


The  spring  floristic  reconnaissance  was  conducted  along  both 
ai  ignments  in  April  and  May  1 980  (.iee  interim  Report),  '.‘uhr,equ°nt 
visits  to  specific  locations  were  made  in  June,  September,  and  October 
T'BO  to  locate  plant  species  not  conspicuous  during  the  spring  season. 

To  ascertain  the  habitat  requirements  of  rare  species,  appropriate 
literature  was  collected  and  knowledgeable  scientists  and  administrators 
were  contacted.  Juitable  habitat  for  the  three  rare  animals  was  identi¬ 
fied  on  the  basis  of  information  obtained  from  these  sources. 

Trapping  or  deliberate  hunting  for  the  animal  species  (a  beetle, 
snake,  and  mouse)  was  not  deemed  appropriate  for  determining  probable 
occurrence.  Species  occurrence  fluctuates  over  time.  whereas  habitat 
remains  more  constant.  By  focusing  on  habitat,  it  is  possible  to  state 
whether  suitable  areas  occur  or  do  not  occur.  In  contrast,  focusing  on 
individuals  (i.e.,  by  hunting  for  them)  provides  reliable  information 
only  if  the  species  is  caught. 

FI  HI)  I  HOF,  AMD  IMPACTS 


The  following  discussion  describes  the  probable  occurrence  of  1 5 
rare  species  along  the  alignments  and  the  likely  impact,  of  the  project 
on  these  species. 
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Species  N. !rv> :  OKCHTTIA  ITCHONATA  (Solano  Crass). 

Code :  ORMU 

Legal  Status:  Listed  [Endangered 

Habitat:  Known  to  grow  only  on  the  dryed  summer  bed  of  a  vernal  lake 

southwest  of  Dozier  Sla  tion,  Solano  Oouhty. 

Habitat  Occurrence:  Neither  right  of  way  transects  a  vernal  pond  or  lake 
large  and  deep  enough  to  support  this  Orcuttia. 


Species  Name:  ASTKR  CHILENSIS  var.  LENTUS  (Suisun  Aster) 

Code:  ASCHL 

Legal  Status:  Candidate 

Habitat:  Brackish  marshes  around  Suisun  Bay  and  inland  a  short  distance 

along  the  Sacramento  Hiver. 

Habitat  Occurrence:  The  only  point  where  the  southern  right  of  way 
transects  brackish  marsh  is  southeast  of  Cordelia.  A  site 
visit  on  12  .Tune  19R0  revealed  no  ASCHL  growing  along  the  right 
of  way.  This  portion  of  the  marsh  has  been  altered  by  levee 
and  road  construction  for  farming  and  hunt  clubs. 

The  nearest  collection  of  ASCHL  to  the  right  of  way  is  recorded 
as  south  of  Suisun  City. 


Species  Name:  CIRS1UM  HYDUOnilLUll  ssp.  HYDROFIIILHH  (Suisun  Thistle) 

Code:  CJHYH 

Legal  Status:  Candidate 

Habitat:  Brackish  marshes  around  Suisun  Bay 

Habitat  Occurrence:  The  marshes  southeast  of  Cordelia  are  the  only 
habitat  along  the  southern  right  of  way  likely  to  support 
C1HYH.  However,  the  right  of  way  crosses  through  an  area  previously 
disturbed  by  road  and  levee  construction.  No  CIHYH  was  found  along 
the  right  of  way  southeast  of  Cordelia.  The  nearest  collection  of  Cl ICf H 
to  the  right  of  way  is  south  of  Suisun  City  near  Teytonia  Slough. 


D-9 


5 


Species  Names  CORDYLANTIIUS  MOLLIS  ssp.  MOLLIS  (Soft  birds-beak) 

Code  s  COMOM 

Legal  Status:  Candidate  Threatened 

Habitats  Salt  marshes  around  the  north  portion  of  San  Francisco  Bay. 

Habitat  Occurrence:  The  marshes  southeast  of  Cordelia  are  closest  to 
the  likely  habitat  of  COMOM.  However  the  portion  traversed 
by  the  right  of  way  is  heavily  disturbed  and  COMOM  was  not 
observed.  The  nearest  collection  site  is  reported  only  as 
'south  of  Suisun  City'. 


Species  Names  CORDYLANTHUS  MOLLIS  ssp.  HISFIDUS  (Hispid  birds-beak) 

Codes  COMOH 

Legal  Status:  Candidate  Threatened 
Habitat:  Alkaline  soil  in  grassland 

Habitat  Occurrence:  One  extant  population  of  COMOH  grows  at  the  head  of 
Denverton  Creek  along  the  southeast  shoreline  of  the  vernal  lake 
in  the  oj  of  Section  29  T5>!  RIM.  The  south  r  ight  of  way  is 
less  than  100  feet  from  this  population,  across  Creed  Road  to  the 
south.  However,  the  plant  could  not  be  found  along  the  right 
of  way.  Aqueduct  construction  within  the  proposed  right  of  way 
south  of  Creed  Road  would  likely  not  impact  upon  COMOH.  However, 
should  the  vernal  lake  basin  be  dammed  and  the  water  level  raised 
above  natural  levels,  the  COF.OIi  may  be  adversely  affected. 


Species  Name:  LASTHENIA  CONJUGENS  (Contra  Coasta  baeria) 

Code:  LAC0-3 

Legal  Status:  Candidate  endangered 

Habitat:  Vernal  pools  of  Solano  and  Contra  Costa  Counties 
Habitat  Occurrence:  Significant  areas  of  vernal  pools  are  traversed 
by  the  two  right  of  ways  (See  discussion  in  Interim  Report). 
However,  diligent  search  for  LACO— 3  could  find  none  along  the 
right  of  way.  Collection  sites  near  the  right  of  way  include: 
'along  Hwy.  12,  6  miles  east  of  Fairfield  -  this  site  is  less 
than  1  mile  south  of  the  southern  right  of  way;  2  miles  north  of 
Vanden  Station  -  less  than  one  mile  north  of  the  northern  right 
of  way,  although  much  of  this  area  has  been  plowed  recently. 
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Cpecies  Name:  LATHYRU.'  JKPGONTI  ssp.  JKPC0N1T  (Delta-Tule  pea) 

Code:  LA  J  Fif 

Legal  Status:  Candidate  endangered 

Habitat:  Brackish  marshes,  Guisun  and  San  Pablo  Bays 

Habitat  Occurrence:  Only  the  marshes  southeast  of  Cordelia  offer  potential 
habitat.  The  right  of  way  crosses  the  marsh  in  an  area  already 
heavily  disturbed  by  roads  and  levees.  Mo  LAJEJ  was  observed 
along  the  right  of  way.  The  nearest  collection  of  the  Ij-'.JHJ 
to  the  right  of  way  is  south  of  Suicun  City  near  Poytonia  Slough. 


Species  Marne:  LEGI'iNHC  Lll'OGA  (i^egenere) 

Code:  LELI 

Legal  Status:  Candidate  endangered 

Habitat:  Vernal  pools  of  +he  Central  Valley;  rarely  collected.  A  specimen 
of  LELI  was  studied  at  the  Botany  Dept.  Herbarium,  PC  Davis. 

Habiatat  Occurrence:  LELI  was  not  seen  in  any  of  the  vernal  pools  along 
the  right  of  way.  The  nearest  collection  to  the  right  of  way 
is  from  Calhoun  Cut  at  the  Hwy.  115  bridge. 


Cpecies  Marne:  LTLAEOPGIO  MASONIT  (Mason’s  lilaeopsis) 

Code:  LIMA-b 

Legal  Status:  Candidate  endangered 

Habitat:  Brackish  marsh-'  and  flats  around  Ou i sun  Bay  and  inland  along 
the  liacramento  Hiver  for  a  short  distance. 

Habitat  Occurrence:  Only  the  marshes  southeast  of  Cordelia  offer  the 

potential  habitAt.  However,  the  portion  traversed  by  the  rignt 
of  way  has  been  severely  disturbed  by  levee  and  road  cobs  true t ion. 
The  nearest  collection  of  LIMA— 5  to  the  right  of  way  ir  south 
of  Guisun  City  near  Peytonia  Clough. 

Gpecies  Name:  NEOSTAPFIA  COLUG ANA  (Colusa  grass) 

Code:  MECO 

Legal  Status:  Candidate  endangered 

Habitat:  The  dried  summer  bed  of  large  vernal  ponds  and  lakes. 

Habitat  Occurrence:  Mo  vernal  ponds  of  sufficient  size  or  nept.h  occur 

along  the  right  of  way.  "lie  nearest,  population  of  NKGC  is  found 
in  the  vernal  lake  southwest  of  Dozier  Gtation. 
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Gpecies  Name:  TRTFOLTH'!  AIlOFflUM  (Two— fork  clover) 

Code:  TRAM 

Legal  Status:  Candidate  endangered 

Habitat:  Low  marshy  areas  in  grassland. 

Habitat  Occurrence:  Possibly  at  marshy  areas  near  Lindsey  Clough  or 
Denverton  Creek,  although  TRAM  was  not  found  along  the  right 
of  way.  The  nearest  collection  is  reported  as  from  Elmira, 
several  miles  north  of  the  northern  right  of  way. 

Species  Name:  DOWNING! A  Htit'iLIS  (delta  downingia) 

Code:  DOHU 

Legal  Status:  Candidate 

Habitat:  Well  developed  (deep)  vernal  pools. 

Habitat  Occurrence:  While  many  areas  of  vernal  pools  are  crossed  by  tb 
right  of  ways,  ’JONH  was  not.  found  along  the  right  of  ways. 

The  nearest  known  collection  sites  are  from  the  snore  of  the 
vernal  lake  southwest  of  Lozier  0 tat ion  and  from  vernal  pools 
.around  the  head  of  Calhoun  Cut,  ca.  ‘  mile  north  of  'r-v  !  boa! 

Animals 

Species  Name:  TnAKNOPinS  COUCHI  OIGAC  (Giant  garter  snake) 

Code:  THCOG 

Legal  Status:  Candidate 

Habitat:  This  is  one  of  the  most  aquatic  of  all  garter  snakes,  found 
only  in  areas  of  permanent  fre6h  water  (sloughs  and  narsnes). 

Habitat  Occurrence:  The  only  areas  with  permanent  fresh  water  are  nt 
the  east  end  of  each  right  of  way:  Lindsey  Plough  and  Cache 
Plough.  (The  marshes  southeast  of  Cordelia  .are  not  suitable 
since  they  contain  brackish  or  salty  water).  Installation 
and  operation  of  pumping  stations  at  either  Lindsey  lough, 
or  Cache  Clough  would  likely  have  minimal  impact  on  this  snake 
since  the  slough  would  not  be  altered. 
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CONCLUSIONS 

None  of  the  10  plant  species  considered  in  this  investigation  were 
found  on  either  of  the  right  of  ways.  Both  alignments  traverse  habitat 
suitable  for  Insthcnia  con.ingens  and  the  southern  right  of  way  cower, 
within  100  feet  of  a  known  population  of  Cordylanthun  mol 1 is  var.  hispidus . 
Suitable  habitat  for  the  other  species  of  plants  is  not  close  enough 
to  the  alignments  to  warrant  any  special,  consideration  during  construct  ion. 

Of  the  animal  species,,  no  suitable  saltmarsh  habitat  exi s‘s  along 
the  alignments  for  the  salt-march  harvest  mouse .  habitat  for  tin  celts 
green  ground  beetle  has  been  precisely  delineated  by  recent  investigation 
and  is  not  crossed  by  either  alignment.  The  giant  garter  snake  requires 
permanent  fresh  water.  The  only  possible  sites  ratifying  this  requirement 
occurs  at  the  intakes  at.  Lindsey  and  Cache  Cloughs.  Unless  the  construction 
and  operation  of  the  aqueduct,  affect"  the  perennial ity  cf  there  water 
bodies,  the  habitat  would  probably  not  bo  affected. 
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lloristic  Checklist  for  the  Proposed  Alignments,  .Spring, 


Amaryllidaceae 

Brod  i  ip.'i  hv acenth  i  na 
Brodiaea  pul  chol  i  a 

Poragi  naceae 

AI locarva  spp. 

Gal 1 i trichaceae 

CallitrichP  an. 

Campanulaceae 

Do .sninpia  concol  o  r 
V  wningia  ins ignis 
Downi ngia  pul chel la 

Carvophy 1 laceae 

Ceraatlum  sp. 

Liilene  sp. 

Gpergularia  rubra 

Chenopodiaceae 

Salicornia  virginica 

Compos itae 

Achyrachaena  mollis 
Blenospprma  nana 
Cotula  coronopifolia 
Hemizonia  sp. 
Hyrochoeris  glabra 
Lactuca  sp. 

Las then la  chry nostoma 
Las then i a  fremonti i 
Lasthenia  plaberrima 
Lasthenia  pi abrata 
Lay i a  f remontii 
Fs ilocanpus  brevissimus 
Ps  j locarphus  lenell  is 
Oilybum  marianum 
Gonchus  sp . 

Tragopogon  sp . 

Convolvulaceae 

Convolvulus  sp. 

Crassulaceae 

Tillaea  aquati ca 

Crucif erae 

Frans i ca  nigra 
Lepidium  sp . 

Cyperaceae 

Carer  sp. 

Eloocharir  macrontachya 
Cci rpus  calif ornicus 
Gc.irpus  o  1  ney  i 

Euphorbiacpae 

Eremocarr us  retire  run 


1980 
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Oont  ianacpup 

Ci  con  i  i  t  .;u  i  ir  angular  is. 

Gp raniaeap 

:■  rod  ium  bo  try." 

Gp ranium  d  j ssectum 

Gramineae 

A.  }  opPcun::i  howr 1 1  i  i 

Ayr rra  barbata 

A  v n a  f  a  ti:a 

Fri  7  a  minor 

Fro mu s  d i  an  i  ru. ' 

orornus  too  Ilia 

1  p" ch'* mr:'  i  Q  i -,n  the  nio  idea 

T'i .■  t  i  chi  i  s  on i cats 

Klymug  sp . 

Gastridum  ypntri co^um 
iiordoiim  rieprossum 
}{o  rdeum  peni  cul  atum 
Ho  rdeum  lerori num 
L  "1  i  um  multi  H  onim 
Fhalaris  limonii 
Fleuropogon  sp. 

■Gporo  bolus 
Gtipa  nulchra 
Vulria  sp. 

Iridaceap 

Cisyrinchium  sp. 

Juncaceae 

Juncus  buronius 
Juncu.s  capitns 
Juncur,  sp. 

Labiatae 

Foppfyne  z igyphoroides 
At achy s  sp. 

Leguminosapap 
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SUMMARY 


In  late  July/early  August  1980,  a  Cultural  Resources  Evalu¬ 
ation  was  accomplished  for  the  North  Bay  Aqueduct  Project 
Alignment  Alternatives  (Routes  1,  4  and  6).  The  resources 
evaluation  consisted  of  archival  review,  personal  contact 
with  local  archaeologists  and  Native  Americans,  and  complete 
archaeological  field  surveys  of  the  three  alternative  routes. 

It  was  determined  that  the  overall  project  area  is  rich  in 
both  prehistoric  and  historic  cultural  history  and  that 
numerous  cultural  resources  are  located  throughout  the 
region . 

The  cultural  resources  investigations  resulted  in  the  detec¬ 
tion  of  three  resources  which  are  located  within  alignment 
corridors.  The  resources  are  as  follows: 

A  prehistoric  archaeological  site  (CA-Sol-268) ,  which 
is  situated  within  the  alignment  section  common  to  all 
three  alternative  routes,  located  west  of  Interstate 
80. 

•  An  historic  feature,  identified  as  a  late  19th  century 
stone  fence,  which  is  also  situated  within  the  align¬ 
ment  section  common  to  the  three  routes,  west  of  Inter¬ 
state  80. 

An  historic  archaeological  site,  which  is  situated 
within  the  alignment  section  common  to  Alternative 
Routes  4  and  6,  located  between  Interstate  80  and 
Suisun  City. 

It  has  been  determined  that  these  three  cultural  resources 
are  potentially  subject  to  direct  adverse  impacts  resulting 
from  project  implementation.  Several  alternative  courses  of 
action  are  presented  which  would  constitute  acceptable 
mitigation  concerning  the  potential  impacts.  In  all  cases, 
preservation  and  protection  of  the  resources  is  strongly 
recommended . 

The  preferred  project  alignment  from  a  cultural  resources 
perspective  would  be  Route  1;  utilization  of  Route  1  would 

potentially  impact  only  two  known  cultural  resources,  as 
opposed  to  three  resources  if  Route  4  or  6  is  utilized. 

NOTE:  Due  to  the  confidential  nature  of  some  of  the  informa¬ 

tion  contained  in  this  report,  several  sections  (maps, 
appendices,  etc.)  have  been  deleted.  Uncontrolled 
access  to  specific  information  concerning  the  location 
of  archaeological  sites  could  result  in  damage 
(through  acts  of  vandalism  and/or  illegal  excavation) 
to  these  resources.  Qualified  individuals  wishing  to 
review  the  complete  report  should  contact  the  State 
Archaeological  Site  Survey  Regional  Office  at  the 
Sacramento  State  University. 
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INTRODUCTION 


The  nature  of  the  project  was  briefly  defined  in  1979  as 
follows: 

The  purpose  of  the  proposed  North  Bay  Aqueduct  is  to 
convey  California  Water  Project  water  from  the 
Sacramento-San  Joaquin  Delta  overland  to  the  counties 
of  Napa  and  Solano.  The  105  cubic  feet  per  second 
(cfs)  capacity  aqueduct  would  deliver  20,500  acre-feet 
of  water  to  Napa  County  and  36,400  acre-feet  of  water 
to  Solano  County  (total  56,900  acre-feet)  annually  for 
municipal  and  industrial  use.  Various  alignments  are 
under  consideration.  All  run  east  to  west  across 
Solano  County  to  a  point  near  Cordelia  Junction,  where 
an  existing  segment  of  the  North  Bay  Aqueduct  (Phase 
I)  begins.  This  segment,  a  pipiline,  has  served  the 
City  of  Napa  on  an  interim  basis  since  1968  with  water 
obtained  from  the  Federal  Solano  Project.  Final  de¬ 
sign  of  facilities  for  Phase  II  is  not  yet  firm.  All 
presently  proposed  alternatives,  however,  would  require 
construction  of  water  intake  pipes  below  historic  low 
water  and  an  adjacent  pumping  plant  at  Lindsey  Slough 
or  Cache  Slough  about  16  miles  east  of  the  City  of 
Fairfield.  The  water  would  then  be  conveyed  to  the 
existing  Cordelia  Surge  Tank,  which  is  part  of  the 
Phase  I  facilities.  The  proposed  Travis  Pumping  Plant 
would  not  be  required  if  only  pipelines  are  used  (Corps 
of  Engineers,  Public  Notice,  December  3,  1979). 

In  February  1980,  a  preliminary  Cultural  Resources  Evalua¬ 
tion  was  prepared  to  determine  the  relative  sensitivity  of 
the  seven  project  alignments  under  consideration  at  that 
time,  for  the  North  Bay  Aqueduct  Project.  That  phase  of  the 
North  Bay  Aqueduct  Cultural  Resources  Investigation  consisted 
of  a  general  overview  of  the  project  area  (i.e.,  literature 
review;  personal  communications  with  local  cultural  resour¬ 
ces  authorities  and  organizations,  including  Solano  County 
Native  Americans;  and  some  cursory  field  inspection  of  the 
alternative  project  locations).  The  resource  data  which 
resulted  from  the  preliminary  study  was  utilized  to  deter¬ 
mine  the  relative  sensitivity  of  the  then  considered  seven 
alternative  alignments. 

Based  on  various  environmental  and  engineering  factors,  the 
number  of  considered  alignments  was  reduced  to  three;  in 
July  1980  Madrone  Associates  authorized  the  consultant  to 
conduct  a  comprehensive  Cultural  Resources  Evaluation  of  the 
three  alignment  alternatives.  The  project  study  areas  are 
defined  as  follows: 

Route  1  consists  of  a  study  corridor  which  is  approx¬ 
imately  30  miles  in  length  and  80  to  90  foot  in  width 
(which  includes  maximum  construction  disturbance  area). 
This  alignment  alternative  is  depicted  on  Maps  1 


through  5.  The  water  conveyance  system  would  consist 
of  a  buried  pipeline  60"  in  diameter.  Also  included  in 
this  route  are  several  supplemental  facilities,  as 
fo 1 1 ows : 

A  pump  station  to  be  located  on  a  one  acre  sit  , 
situated  at  the  Cache  Slough  Intake  (Map  1). 

A  surge  tower  to  be  located  on  a  0.15  acre  site, 
situated  approximately  one  mile  east  of  the  Union 
Creek  and  Southern  Pacific  Railroad  intersection 
on  the  corridor  alignment  (Map  2). 

A  reservoir  to  be  located  on  a  15  acre  site,  sit¬ 
uated  approximately  0.4  mile  northeast  of  Green 
Valley  Road  and  approximately  0.8  mile  north  of 
Cordelia  Junction,  on  the  corridor  alignment  (Map 
5). 

Route  4  consists  of  a  study  corridor  which  is  approx¬ 
imately  28  miles  in  length  and  80  to  90  feet  in  width 
(which  includes  maximum  construction  disturbance  area). 
This  alignment  alternative  is  depicted  on  Maps  5,  G ,  7, 
9  and  10.  The  water  conveyance  system  would  consist  of 
a  buried  pipeline,  60"  in  diameter.  Also  included  in 
this  route  are  several  supplemental  facilities,  as 
follows : 

A  pump  station  to  be  located  on  a  one  acre  site , 
situated  at  the  Lindsey  Slough  Intake  (Map  6). 

A  surge  tower  to  be  located  on  a  0.15  acre  site, 
situated  approximately  0.8  mile  west  of  Denverton 
Creek,  on  the  study  corridor  alignment  (Map  7). 

A  pump  station  to  be  located  on  a  one  acre  site, 
situated  approximately  200  feet  east,  of  Union 
Creek  and  0.6  mile  north  of  Highway  12,  on  the 
corridor  alignment  (Map  9). 

A  reservoir  to  be  located  on  a  15  acre  site,  sit¬ 
uated  approximately  0.4  mile  northeast  of  Green 
Valley  Road  and  approximately  0.8  mile  north  of 
Cordelia  Junction,  on  the  corridor  alignment  (Map 
5). 


Ru u t o  6  parallels  the  Route  4  study  corridor,  with  the 
exception  of  an  approximately  two  mile  variation  which 
is  approximately  100  feet  in  width  (Map  7).  The  water 
conveyance  system  would  consist  of  an  open  canal  from 
Lindsey  Slough  to  a  location  immediately  south  of 
Travis  AFB,  followed  by  a  buried  pipeline  (GO"  diam¬ 
eter)  to  a  terminal  reservoir  near  Cordelia.  Supple  - 
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mental  facilities  for  this  alignment  would  include  a 
pumping  station  south  of  Travis  AFB  covering  approxi¬ 
mately  one  acre  (Map  7). 


i 
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CULTURAL  RESOURCES  BACKGROUND 


This  phase  of  the  subject  evaluation  was  accomplished  by 
conducting  a  detailed  review  of  records,  maps  and  relevant 
cultural  resources  documents  which  identify  and  discuss  the* 
resources  in  the  general  environs  of  the  project  alignments. 
This  archival  review  was  primarily  accomplished  at  the  State 
Archaeological  Site  Survey/State  Historic  Preservation  Re¬ 
gional  Office  at  Sacramento  State  University.  Also,  other 
institutions,  libraries  and  agencies  were  consulted  as  re¬ 
quired.  In  addition  to  these  efforts  the  National  Register 
of  Historic  Places  (1979),  the  California  Inventory  of  His¬ 
toric  Resources  (1976),  the  California  Inventory  of  Historic 
Landmarks  (1979)  and  the  Central  Solano  County  Cultural  Her¬ 
itage  Commission  Preservation  Plan  (1977)  were  consulted. 

An  integral  aspect  of  gathering  relevant  cultural  resources 
information  is  the  consultation  with  local  Native  Americans 
concerning  sites,  features  and  locations  within  the  study 
region  which  are  culturally  sensitive.  Organizat ions  and 
individuals  from  the  Solano  County  area  were  consul ltd  re¬ 
garding  these  matters  (see  Appendices  A  and  B  for  details). 

These  research  efforts  resulted  in  the  following  Cultural 
Resources  Setting  summaries. 

Ethnographic  Setting 

According  to  traditional  anthropological  sources  (Kroebor, 
1925;  Bennyhoff,  1950  and  1977;  Johnson,  1978)  the  general 
project  setting  is  within  the  territory  controlled  by  the 
Penutian  speaking  Patwin  peoples.  At  one  time  the  Pat  win 
Indians  occupied  the  southern  portion  of  the  Sacramento 
River  Valley  to  the  west  of  the  river,  from  the  present  town 
of  Princeton  south  to  San  Pablo  and  Suisun  Bays  (Johnson, 
1978).  Bennyhoff  (1977)  identifies  the  group  which  occu¬ 
pied  the  study  area  as  the  Southern  Patwin  and  places  their 
eastern  boundary  approximately  ten  miles  west  of  the  Sacra¬ 
mento  River  and  their  western  boundary  in  the  vicinity  of 
the  Napa  River  (see  Figure  1).  The  general  Patwin  region 
was  occupied  by  many  distinct  groups  which  have  been  re¬ 
ferred  to  in  traditional  anthropological  literature  as 
tribes  or  tribelets;  the  identification  of  these  tribal 
groups  was  based  on  dist.inquishable  dialects,  i.e.,  Kabal- 
mem,  (’ache  Creek,  Cortina,  Tebti  (Hill  Patwin);  Colusa  and 
Grimes  (River  Patwin);  Knight's  Landing  and  Suisun  (Whist¬ 
ler,  1976;  Johnson,  1978  -  see  Figure  2). 

In  general,  the  Patwin  territory  extended  from  north  to 
south  for  approximately  ninety  miles  and  from  mist  to  west 
for  approximately  forty  miles.  11  can  be  divided  into  throe 
physiographic  regions  from  east  to  west  as  follows. 

The  banks  of  the  Sacramento  River  and  its  attendant 
dense  tree,  brush  and  vine  vegetation  interspersed  with 
extensive  I ule  marshes 
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Kig  I  I  rtbal  territory  and  villager  I.  Bo  do.  2.  Katsil  ika<**>f).  V 
Si  k<^pe,  4.  .V  Pole  dole.  ft.  Koru;  \  No  pah;  8.  C»apa.  9. 

P'alo.  10  Nawidthu.  II.  Kusempu.  12.  Koh'rah  dehe,  13. 
unknown.  14.  unknown.  15.  Yo'doi.  16,  Oh..  t  .  17.  Moso.  18.  Km. 
19  Imil  20  lopa.  21  Tehti.  22.  SuVut;  23.  Ho'lokomt;  24.  lokti. 

2  5  Irhli.  2ft.  Ohemocu,  27.  Puinto,  28.  I.iwai,  29.  I’lululo.  30. 
Sonfio.  3|.  Napalo.  32.  lulukni.  33.  Suskol;  34,  AguaMo.  35. 
loImfM  Village  names  after  Kroebet  1925.  K  roe  her  |932a.  Mernam 
(Ifei/er  and  Hester  1970).  HennvhofT  I9ftl 


FIGURE  2 

(after  Johnson,  1978) 
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The  flat  open  grassland  plains  with  intermittent  creeks 
and  occasional  oak  groves. 

The  lower  hills  of  the  eastern  Coast  Range  Mountain 
slopes  rising  to  an  elevation  of  approximately  1400 
feet . 

Most  of  the  pre-contact  Patwin  population  was  concentrated 
along  the  Sacramento  River  in  large  villages.  Because  much 
of  the  plains  were  submerged  from  floodwaters  in  the  winter, 
and  were  relatively  dry  in  the  summer,  occupation  of  the 
plains  was  sparse  and  seasonal.  Tribal  groups  in  the  hill 
areas  lived  in  the  numerous  valleys,  particularly  along  the 
drainages  of  Cache  and  Putah  Creeks  (Kroeber,  1932;  Johnson, 
1978:351). 

The  main  political  unit  of  the  Southern  Patwin  was  the 
autonomous  tribelet,  which  consisted  of  one  primary  and 
several  satellite  villages,  all  located  within  a  well- 
defined  territory.  Each  village  had  a  chief  who  presided 
over  resource  procurement  and  ceremonial  activities  (John¬ 
son,  1978:354). 

Fishing,  plant  gathering  and  hunting  formed  the  basis  of  the 
Southern  Patwin  economic  system.  Salmon,  steelhead  trout 
and  other  fish  were  caught  by  weir  or  net.  Mussells  were 
gathered  from  riverbeds.  Deer,  tule  elk,  small  mammals, 
waterfowl  and  reptiles  were  hunted  or  trapped.  Sunflower, 
alfilaria,  clover,  bunch  grass  and  wild  oat,  all  growing  on 
the  open  plains,  provided  seeds  that  were  parched  or  dried 
then  pounded  into  a  meal  (Johnson,  1978). 

As  was  common  to  many  other  California  Indian  groups,  a 
primary  staple  was  the  acorn.  Two  types  of  Valley  Oak 
acorns,  hill  and  mountain  oak,  were  usually  gathered.  Oak 
groves  are  believed  to  have  been  communally  owned  by  the 
tribelets.  Other  food  sources  gathered  were  the  buckeye, 
pine  nuts,  juniper  berries,  manzanita  berries,  bl ackberries , 
wild  grapes,  brodiaea  bulbs  and  tule  roots.  Each  village 
had  its  own  locations  for  gathering  these  various  resources, 
and  the  village  chief  was  in  charge  of  assigning  particular 
families  to  collection  areas  (Johnson,  1978:355). 

Four  types  of  permanent  structures  were  constructed  within 
the  Patwin  tribal  village.  The  dwelling  or  family  house  was 
located  anywhere  within  the  village;  the  ceremonial  dance 
house  was  built  at  a  short  distance  to  the  north  or  south 
end  of  the  village;  the  sweathouse  was  located  to  the  east 
or  west  of  the  dance  house;  and  the  menstrual  hut  was  placed 
at  the  edge  of  the  village,  farthest  from  the  dance  house. 
All  of  these  were  earth-covered,  semi-subterranean  struc¬ 
tures,  either  elliptical  or  circular  in  form.  With  the 
exception  of  the  family  houses,  which  were  built  by  one's 
paternal  relatives,  the  structures  were  built  by  everyone  in 
the  village  (McKern,  1923;  Kroeber,  1932). 


Trade  with  neighboring  Indian  groups  was  an  important  aspect 
of  Patwin  economic  and  subsistence  activities  during  prehis¬ 
toric  times;  cultural  contact  and  exchange  was  maintained 
with  neighboring  groups  through  the  extensive  trade  net¬ 
works.  The  Southern  Patwin  traded  salmon,  river  otter 
pelts,  game,  cordage,  sinew-backed  bows,  feathered  headbands 
and  shell  beads  to  Porno,  Central  Wintun,  Wappo  and  Southern 
Maidu  groups  (Davis,  1974:34-35). 

One  of  the  most  distinctive  aspects  of  Patwin  culture  was 
the  Kuksu  religious  system.  A  main  feature  of  the  cult  was 
the  occurrence  of  one  or  more  secret  societies,  each  with 
its  own  series  of  dances  and  rituals.  Membership  was  by 
initiation,  and  such  initiation  was  generally  limited  to 
boys  from  8  to  16  years  of  age.  In  the  Central  California 
cult  system,  almost  all  Indian  groups  possessed  the  Kuksu, 
however,  only  the  Patwin  also  had  both  the  ghost  and  Hesi 
types  (Kroeber,  1932).  The  purpose  of  each  secret  society 
was  slightly  different  from  the  others,  although  somewhat 
overlapping.  The  ghost  type,  called  "way  sultu"  (Northern 
Spirits)  stressed  the  initiation  ceremonies;  the  Kuksu 
emphasized  curing  and  shamanistic  functions;  and  the  Ilcsi 
elaborated  on  ceremonial  dancing.  These  secret  social ies 
became  active  within  village  life,  depending  on  when  boys  in 
the  villages  were  ready  to  be  initiated  and  not  upon  any 
fixed  seasonal  or  sequential  schedule  (Johnson,  1978:353). 

The  most  complete  information  on  Patwin  mythology  was  col¬ 
lected  by  Kroeber  (1932),  who  recorded  twelve  tales.  The 
origin  and  other  myths  generally  relate  the  interaction  of 
anthropomorphized  animals  with  humans  (Johnson,  1978). 

For  further  information  concerning  the  various  aspects  of 
Patwin  culture,  reference  is  given  to  the  various  anthro- 
pogical  sources  which  have  been  cited. 

The  Southern  Patwin  were  dislocated  immediately  following 
Spanish  contact  and  great  numbers  of  these  people  were 
forced  into  subjugation  at  the  missions.  With  the  influx  of 
Mexican  Period  populations  in  the  early  1800s,  and  eventual 
settlement  by  Americans  during  the  mid-1800s,  the  Patwin  way 
of  life  was  both  purposefully  and  indirectly  undermined. 

The  arrival  of  whites,  with  their  livestock  and  farms, 
caused  the  Patwin  ecological  balance  to  be  greatly  upset; 
food  sources  formerly  available  became  extinct  or  scarce  or 
otherwise  unavailable.  The  accumulative  effect  of  European 
and  American  influx  into  that  territory  resulted  in  the 
total  displacement  of  their  culture. 

It  is  known  that  the  Patwin  Indian  presence  in  the  subject 
area  was  extensive  during  pre-contact  times.  The  most 
widely  accepted  calculation,  based  in  part  on  the  baptismal 
records  of  the  Hay  Area  missions,  is  that  approximately  2300 
Patwins  were  living  in  that  region  at  the  time  of  European 
contact  (Cook,  1943).  Today  it  is  difficult  to  find  anyone 
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in  the  area  who  is  of  Patwin  ancestory  or  has  oral  knowledge 
of  the  Patwin  way  of  life  (see  Appendix  B) . 


A  review  of  tradition  ethnographic  sources  (which  have  been 
referenced)  and  consultation  with  Native  American  organiza¬ 
tions  and  individuals  (see  Appendix  B)  suggests  that  no 
presently  known  or  recorded  ethnographic  sites,  locations  or 
features  which  are  culturally  sensitive  are  located  within 
the  project  study  corridors.  Several  recorded  ethnographic 
village  sites  are  recorded  within  the  general  project  envi¬ 
rons,  however  none  are  located  close  enough  to  any  of  the 
three  alternative  alignments  to  be  effected  by  project 
implementation.  The  resources  are  as  follows: 

Suisun  Village,  known  to  have  existed  near  the  present 
location  of  Suisun  City,  likely  to  the  southeast  of 
Route  4. 

•  CA-Sol-243 ,  an  Historic  Period  village  located  near 
Suisun  City,  adjacent  to  Suisun  Creek;  this  resource 
is  known  from  both  ethnographic  and  archaeological 
sources. 

•  Soneto  Village,  known  to  have  existed  in  the  vicinity 
of  Suisun  Creek,  northwest  of  the  present  location  of 
Vacaville . 

•  Ululato  Village,  known  to  have  existed  in  the  vicinity 
of  Ulatis  Creek,  in  the  northwest  part  of  Vacaville. 

Prehistoric  Setting 

Previous  archaeological  work  in  the  San  Francisco  Bay  and 
Delta  areas  has  been  reviewed  within  a  regional  research 
context  by  Bickel  (1976).  Recent  reviews  of  the  history  of 
Central  California  archaeological  method  and  theory  have 
been  presented  by  Gerow  with  Force  (1968)  and  Fredrickson 
(1973).  Reference  is  given  to  these  manuscripts  for  detail 
concerning  the  greater  archaeological  context  of  the  project 
area . 

In  general,  there  is  substantial  agreement  among  regional 
archaeologists  that  2000  B.C.  to  2500  B.C.  was  probably  the 
beginning  dale  for  the  prehistoric  Indian  occupation  of 
Northern  California,  particularly  the  greater  San  Francisco 
Bay  and  Delta  area.  A  cultural  sequence  for  the  region, 
which  includes  the  Solano  County  locale,  was  established  by 
Lillard,  Heizer  and  Fenenga  (1939)  with  the  estimated  date 
of  2000  B.C.  playing  a  major  role  as  an  archaeological 
marker.  The  three  horizon  cultural  sequence  was  based  on 
data  obtained  during  early  investigations  conducted  in  the 
Stockton-Lodi  De!ta  area  by  Schenk  and  Dawson  (1929).  The 
chronological  fri.iework  established  by  Lillard,  Heizer  and 
Fenenga  (1939)  expanded  on  that  early  work,  with  particular 
emphasis  on  the  appraisal  of  cultural  materials  from  the 
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Windmiller  Site  (  f'A-Sac-107  )  ,  the  Booth  Mound  (CA-Sac-126) 
and  the  Augustine  Mound  (CA-Sac-127)  (see  Figure  1). 

lloizer  and  Fenenga  (  1939)  formulated  a  time  chart  for  Cen¬ 
tral  Calilornia,  which  reflected  the  culture  horizons  as 
they  wore  understood  at  that  time.  Subsequent  studies  in 
the  San  Francisco  Bay  region  (Gerow  with  Force,  1968)  and 
the  Northwest  Coast  Range  locale  (Fredrickson,  1973)  have 
questioned  the  applicability  of  aspects  of  the  culture 
horizon  system.  However,  concerning  the  project  study 
region  the  Sacramen to-San  Joaquin  Delta  Culture  Horizon 
System  continues  to  be  the  most  widely  accepted  analytical 
framework  for  prehistoric  archaeological  data;  the  Heizor 
and  Fenenga  (1939)  chart  is  as  follows: 

1800  A.D.  Late  Horizon,  Phase  III 

(Historic ) 

1700  A.D.  Late  Horizon,  Phase  II 

500  A.D.  Late  Horizon,  Phase  I 

1500  B.C.  Middle  Horizon 

2500  B.C.  Early  Horizon 

(Windmiller  facies) 

Regarding  the  specific  region  of  the  project  study  corri¬ 
dors,  numerous  prehistoric  archaeological  sites  are  recorded 
throughout  the  central  and  southern  Solano  County  region. 

The  existing  records  tend  to  indicate  that  the  greatest 
number  of  known  archaeological  sites  are  concentrated 
around  major  drainage  systems  in  protected  valleys  which 
extend  toward  the  sloughs,  marshes,  rivers  and  bays  which 
characterize  the  southern  end  of  Solano  County;  archaeolog¬ 
ical  sites  also  tend  to  concentrate  around  the  sloughs  and 
marshes  and  Suisun  Bay  where  natural  resources  were  abundant 
The  records  also  imply  that  the  immediate  environs  of  the 
numerous  intermittent  creeks  and  drainages  situated  through¬ 
out  the  study  area  are  archaeologi cal  1 y  sensitive. 

The  general  project  setting  (and  considered  project  align¬ 
ments)  are  located  within  several  of  these  highly  sensitive 
environments.  Based  on  the  known  record,  the  following 
areas  are  determined  to  be  particularly  sensitive  regarding 
both  the  existence  of  known  archaeological  sites  and  the 
potential  for  encountering  unrecorded  sites: 

Green  Valley  -  Several  archaeological  sites  (CA-Sol-6, 
(A- So J -15,  CA-Sol-1 1 ,  CA-Sol-70,  CA-Sol-69,  CA-Sol-18, 
CA-Sol -242 ,  CA-SoJ -239 ,  CA-Sol-2G2,  CA-Sol-263,  CA-Sol - 
68  and  CA-Sol-66)  are  situated  within  a  1.0  to  1.5  mile 
radius  of  alignment  corridor  Route  No.  1.  The  majority 
of'  these'  known  sites  tend  to  concentrate  along  Green 
Valley  Creek.  The  records  indicate  that  one  site  (CA- 
Sol  -268  )  is  located  within  the  actual  Route  I  alignment 

Suisun  Valley  -  Several  archaeological  sites  (CA-Sol - 
25  CA-Sol -2d ,  CA-Sol -lG.  (\-Sol-71.  CA-Sol -243.  CA- 


Sol-14,  CA-Sol-244 ,  CA-Sol-245,  CA-Sol-247  and  CA-Sol- 
254)  are  situated  within  a  1.0  to  1.5  mile  radius  of 
alignment  corridor  Route  No.  4.  The  majority  of  these 
sites  tend  to  concentrate  along  Suisun  Creek,  Ledgewood 
Creek  and  Gordon  Creek  and  the  northern  extensions  of 
Cordelia  Slough. 

Lagoon  Valley  -  Several  archaeological  sites  (CA-Sol- 
57,  CA-Sol-58 ,  CA-Sol-67 ,  CA-Sol-55,  CA-Sol-59,  CA-Sol- 
254,  CA-Sol-45 ,  CA-Sol-57,  CA-Sol-52  and  CA-Sol-53)  are 
situated  within  a  1.5  to  2.5  mile  radius  of  alignment 
corridor  Route  No.  1.  The  majority  of  these  sites  tend 
to  concentrate  along  Laurel  Creek  and  Soda  Springs 
Creek . 

Lindsey  Slough  -  Five  known  archaeological  sites  ( CA- 
Sol-i  through  CA-Sol-5)  are  situated  adjacent  to  Lind¬ 
sey  Slough,  approximately  1.0  mile  north  of  alignment 
corridor  Route  No.  4.  CA-Sol-1  through  CA-Sol-5  are 
described  as  occupation  and  burial  sites  (Treganza  and 
Cook,  1948)  and  are  considered  to  be  ethnographi cal ly , 
as  well  as  archaeologically ,  highly  sensitive. 

The  cultural  resources  sensitivity  of  the  Green  Valley, 
Suisun  Valley,  Lagoon  Valley  and  Lindsey  Slough  areas  has 
been  established  by  academic  archaeological  investigations 
in  Central  Solano  County  (Treganza  and  Cook,  1948;  McGon- 
agle,  1948  and  1966;  Weyand,  1980;  Greengo  and  Arnett,  n.d.) 
and  recent  EIR  generated  field  investigations  (Chavez,  1979; 
Holman  and  Chavez,  1977;  Peak  and  Associates,  1976,  1977, 
1977a,  1978;  Archaeological  Planning  Collaborative,  1979, 
1979a;  McGuire,  1977)  which  tend  to  concentrate  in  those 
areas . 

It  is  therefore  possible  to  identify  the  more  likely  areas 
where  archaeological  resouces  could  be  encountered  during 
the  project  field  study.  This  determination  of  archaeolog¬ 
ical  sensitivity  is  made  by  comparing  the  areas  in  question 
to  similar  environmental  settings  which  are  known  to  contain 
archaeological  resources  (i.e.,  Green  Valley  Creek,  Suisun 
Creek,  Laurel  Creek,  Lindsey  Slough,  etc.)  throughout  cen¬ 
tral  and  southern  Solano  County.  The  potentially  sensitive 
areas  which  are  within  close  proximity  to,  or  are  actually 
transected  by,  the  project  alignments  are  as  follows:  the 
Suisun  Slough  and  Denverton  Slough  regions;  the  Union  Creek 
area;  the  Ulatis  Creek  area;  the  Big  Ditch  Creek  area;  the 
Calhoun  Cut/Lindsey  Slough  region;  and  the  numerous  unnamed 
intermittent  creeks  which  characterize  much  of  the  overall 
study  area.  The  extensive  plains  area,  which  is  transected 
by  much  of  alignment  Route  No.  1  and  portions  of  alignment 
Route  No.  4  (and  No.  6),  was  likely  submergered  by  flood- 
waters  during  the  winters  and  relatively  dry  during  the 
summers  in  prehistoric  times  and,  therefore,  only  moderately 
sensitive  concerning  potential  prehistoric  archaeological 
site  occurrence. 
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Historic  Setting 


The  first  European  to  make  contact  with  the  Patwin  Indian 
populations  of  Solano  County  was  Don  Juan  Ayala,  who  landed 
the  "San  Carlos"  in  Suisun  Bay  in  1775.  The  full  impact  of 
that  contact  was  apparent  a  short  time  later  during  the 
Spanish  Mission  era  when  Indian  populations  were  forced  into 
subjugation  at  the  Bay  Area  missions  and  the  traditional  way 
of  life  rapidly  disintegrated  (Fredrickson,  et  a] . ,  1977). 
Beginning  in  1807  the  Suisun  tribel  group  of  central  Solano 
County  began  retaliating  against  the  Spanish  with  raids  and 
attacks  on  mission  outposts,  and  escaping  Spanish  reprisals 
by  fleeing  in  rafts  across  the  Carquinez  Straits  and  taking 
refuge  in  Suisun  March  (Central  Solano  County  Cultural 
Heritage  Commission  (CSCCHC),  1977). 

In  1810  Gabriel  Moraga  and  his  soldiers  left  the  San  Fran¬ 
cisco  Presidio  for  the  purpose  of  counter-attacking  the 
Suisun  Indians.  After  fierce  battles  in  Solano  County  the 
resistance  of  the  native  population  had  all  but  broken  down 
and  by  1810-1811  San  Jose  and  San  Francisco  Mission  baptis¬ 
mal  record  books  show  a  large  number  of  Suisuns  added  to  the 
mission  populations.  By  1813,  however,  few  Suisuns  were 
added  to  these  mission  records  and  it  appears  that  most  had 
been  removed  from  their  native  territory.  What  resistance 
did  remain  was  quickly  stamped  out  by  Lieutenant  Jose  Sanchez 
who,  in  1817,  left  the  San  Francisco  Presidio  with  orders  to 
subdue  any  rebellious  elements  among  the  Indian  tribe  lets. 

By  the  time  Father  Altimira  arrived  in  1823,  in  search  of  a 
new  mission  site,  only  abandoned  and  collapsed  dwellings 
remained  in  south-central  Solano  County  (CSCCHC,  1977:17). 

The  last  Spanish  mission  established  in  California  was  that 
of  Mission  San  Francisco  Solano  at  Sonoma  in  1823.  Among 
the  Indians  baptized  at  the  mission  the  following  year  was 
"Sam  Yeto",  chief  over  most  of  the  rancherias  between  Peta¬ 
luma  Creek  and  the  Sacramento  River,  who  was  renamed  Fran¬ 
cisco  Solano.  Chief  Solano  played  a  major  role  in  the 
dealings  of  North  Bay  Indians  with  the  Spanish  and  Mexicans 
up  until  the  1830s  when  a  smallpox  epidemic  (1837-1839)  de¬ 
cisively  eliminated  the  Patwins  (as  well  as  Indians  through¬ 
out  north-central  California),  as  a  force  to  be  dealt  with 
(Peterson,  1957;  CSCCHC,  1977). 

In  1821  California  became  independent  from  Spain  and  tin- 
missions  were  divested  of  their  lands.  As  was  the  practice 
under  the  Mexican  government,  large  landgrants  were  estab¬ 
lished  and  in  central  Solano  County  the  ranchos  which  cov¬ 
ered  lands  in  the  study  area  were  Rancho  Suisun,  Rancho 
Tolenas,  Rancho  Los  Putos  and  Rancho  Soscol .  The  ranchos 
were  almost  exclusively  devoted  to  the  raising  of  cattle, 
with  vineyards  and  fruits  and  vegetables  being  planted  for 
t  lie  ranchers  own  needs  (Hoover,  Rensch  and  Rensch,  1966: 

511). 
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With  the  annexation  of  California  by  the  United  States 
government  in  July  1846,  and  the  subsequent  discovery  of 
gold  in  the  Sacramento  Valley  on  January  24,  1848,  thousands 
of  people  poured  into  California;  the  increase  in  polulation 
was  the  stimulus  that  caused  central  Solano  County  to  turn 
to  agriculture.  Ranchers  and  farmers  discovered  that 
profits  could  be  made  by  selling  their  surplus  crops  to 
mic* Vo  and  the  raising  of  livestock  began  to  assume  a  sec¬ 
ondary  land  use  position.  With  the  Irish  famine  and  poor 
wheat  harvests  in  Europe,  the  cultivation  of  wheat  in  Solano 
County  expanded  as  prices  continued  to  rise  in  the  foreign 
markets  (CSCCHS,  1977:21-22). 

In  1850,  at  the  site  of  a  pre-Spanish  encampment  and  burial 
ground  of  the  Suisun  Indian  people,  J.  M.  Perry  established 
a  blacksmith  shop  in  the  area  that  was  to  become  known  as 
Rockville.  Founded  on  the  stage  road  between  Benicia  and 
Sacramento,  in  a  highly  agricultural  area,  Rockville  slowly 
grew  throughout  the  1850s;  it  eventually  attracted  a  cluster 
of  local  service  institutions  such  as  an  hotel,  shops,  a 
school,  a  stage  depot,  a  post  office  and  a  church  (Hoover, 
Rensch  and  Rensch,  1966:520;  CSCCHC ,  1977:24). 

Recognizing  the  importance  of  water  transporation  in  the 
Suisun  Valley,  Robert  Waterman,  owner  of  Suisun  Rancho 
(which  encompassed  most  of  the  valley)  decided  to  develop  a 
shipping  point  on  his  ranch,  south  of  Rockville.  Several 
navigable  waterways  (Cordelia  Slough,  Suisun  Creek,  Suisun 
Slough),  could  be  found  on  Waterman’s  property  and  he 
choose  a  site  at  the  head  of  Cordelia  Slough  for  the  loca¬ 
tion  of  his  settlement  (CSCCHC,  1977:24-25). 

Cordelia  (named  after  Waterman's  wife  and  the  second  oldest 
city  in  Solano  County)  became  quite  well  known  as  a  shipping 
center,  as  well  as  a  stopping  place  for  stages  and  travel¬ 
ers.  A  post  office  was  established  there  in  1854,  however 
it  moved  north  to  Rockville  in  1858.  In  1869  the  post 
office  was  reestablished  in  Cordelia  and  operated  there 
until  1943.  By  1868  stone  from  a  nearby  quarry  was  being 
shipped  down  the  Cordelia  Slough,  from  Bridgeport  Landing, 
and  across  the  Bay  to  San  Francisco,  where  it  was  used  in 
the  paving  of  streets  and  the  construction  of  buildings.  By 
this  same  year  the  California  Pacific  Railroad  (Southern 
Pacific)  was  running  through  Cordelia  via  Bridgeport  (Hoover, 
Rensch  and  Rensch,  1966:519). 

The  area  that  was  to  become  Suisun  City  was  first  visited 
via  Suisun  Slough  in  1850  by  Dr.  John  Baker  and  Curtis 
Wilson,  and  later  that  year  by  Captain  Josiah  Wing.  Finding 
an  island  in  the  slough,  Wing  hoped  to  establish  a  landing 
from  which  to  ship  the  farm  products  of  central  Solano 
County  and  to  this  end  he  constructed  a  warehouse  and  wharf 
on  the  island  in  1852.  With  the  success  of  the  area  as  a 
shipping  point,  the  population  grew  and  by  1854  the  city  of 
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Suisun  was  laid  out  west  of  the  landing.  In  1868  the  rail¬ 
road  came  to  Suisun  and  the  city  was  incorporated  (Co'OCHC, 
1977:25). 

With  the  success  of  Suisun  City,  Cordelia  soon  lost  its 
importance  as  a  shipping  point.  As  a  result,  Waterman 
established  a  new  town  in  1856  and  named  it  Fairfield.  In 
order  to  assure  that  his  new  town  would  prosper,  Waterman 
took  advantage  of  the  heated  debates  raging  in  Solano  over  a 
new  location  of  the  county  seat.  Waterman  not  only  offered 
to  donate  sixteen  acres  of  land  to  Fairfield  for  this  pur¬ 
pose  but  also  an  additional  four  blocks  and  money  to  place 
county  buildings  on  the  land.  On  September  2,  1858,  the 
people  of  Solano  voted  to  have  Fairfield  replace  Benicia  as 
the  local  seat  of  government.  Although  the  city  became  the 
county  seat,  because  of  its  poor  position  in  relation  to 
water  (and  later  rail)  transporat ion ,  Fairfield  never  real¬ 
ized  success  as  a  trading  center  and  was  not  incorporated 
until  1903  (CSCCHC,  1977:25-26;  Hoover,  Rensch  and  Rensch, 
1966:523). 

By  1860  most  of  the  civilian  towns  in  central  Solano  County 
had  been  foutided  and  during  that  decade  farmers  and  ranchers 
prospered.  Ditches  were  replaced  by  wooden  fences,  log 
cabins  abandoned  for  houses  constructed  of  lumber  and  solid 
buildings  of  local  stone  were  build  by  large  land  owners 
(Hoover  Renscli  and  Rensch,  1966:520). 

The  coming  of  the  railroad  in  1868  caused  some  economic 
changes  in  central  Solano  County.  Shipping  of  farm  products 
by  rail  rather  then  water  reduced  trading  in  Suisun.  The 
decline  in  F,uropean  wheat  imports  as  well  as  the  extension 
of  tracks  into  the  San  Joaquin  and  Sacramento  Valleys  (and 
thus  their  access  to  the  foreign  markets),  helped  cause  a 
decline  in  wheat  prices.  As  a  result,  by  the  late  1870s 
orchards  began  to  replace  the  wheat  fields  (CSCCHC,  1977:28). 

In  the  late  1860s  and  1870s,  it  appeared  that  wine  and  table 
grapes  might  succeed  wheat  cultivation;  however  by  the  1880s 
the  fruit  orchards  had  become  the  agricultural  foundation  in 
central  Solano  County.  Many  canneries  and  packing  houses 
were  erected  adjacent  to  the  railroad  tracks  in  Suisun  and 
they  became  important  local  industries  by  the  turn  of  the 
century.  During  (hat  period  a  diverse  population,  including 
Chi  nest»,  Japanese,  Portugese,  Greeks,  Italians,  Filipinos, 
and  Hindustanis,  could  be  found  laboring  in  the  orchards  and 
in  tht'  claiming  of  thousands  of  Suisun  marshland  acres  for 
agricultural  use  (CSSCHC,  1977:29-32). 

Although  agriculture  was  the  bast'  of  the  local  economy, 
beginning  in  1  he  1870s,  the  quarrying  of  local  stone  and 
mineral  deposits  became  a  major  economic  activity.  Three 
quarries  near  Cordelia  gave  that  area  a  welcome  economic 
boost;  however  the  most  extensive  quarrying,  of  onyx  and 
travertine,  took  place  around  Cement  Hill,  located  northeast 


of  Fairfield.  Quarrying  operations  at  Cement  Hill  were  sus¬ 
pended  prior  to  1900  and  then  resumed  in  1902  when  Pacific 
Portland  Cement  Company  established  a  tufa  quarry  and  cement 
factory  at  the  base  of  the  hill.  By  1907  it  was  one  of  the 
largest  cement  plants  in  the  western  United  States,  however 
with  the  onset  of  the  Depression  by  1927  the  Cement  Hill 
plant  and  adjacent  town  of  Cement  were  abandoned  (CSCCHC, 
1977:33-34). 

The  Depression  also  had  an  adverse  effect  on  agriculture  as 
farm  incomes  decreased  by  50%  between  1929  and  1932;  canning 
and  packing  companies  began  closing  and  fresh  fruit  ship¬ 
ments  to  the  east  virtually  stopped.  Although  fresh  fruit 
shipments  eventually  resumed  and  continue  today,  increasing 
proportions  of  the  local  crops  are  dried  or  canned  at  com¬ 
panies  in  Sacramento  or  in  the  Bay  Area  (CSSCHC,  1977:40-42). 

Up  until  the  turn  of  the  century  the  population  of  Suisun 
City  had  always  been  greater  than  that  of  Fairfield;  however, 
as  dry  land  became  scarce  in  Suisun,  Fairfield's  open  lots 
became  popular  for  homesites  and  by  1910  the  population  was 
slightly  larger  in  the  northern  community.  The  first  state 
highway  through  Solano  County  was  built  between  1912  and 
1914;  during  the  mid-1960s  the  reconstruction  of  U.S. 

Highway  80  as  an  eight-lane  freeway,  further  caused  Fair¬ 
field's  population  to  increase.  With  the  establishment  of 
the  Fairf ield-Suisun  Army  Airfield  in  1942,  and  its  subse¬ 
quent  take-over  in  1949  by  the  U.S.  Air  Force,  many  military 
and  non-military  employees  moved  permanently  into  the  area 
and  today  Fairfield  is  by  far  the  largest  community  in 
central  Solano  County  (CSSCHC,  1977:34). 

Despite  the  transformation  of  central  Solano  County  into  an 
essentially  urban  area,  much  of  its  historic  landscape 
remains.  Numerous  structures  and  features  important  to  the 
history  of  Solano  County  are  evident  throughout  the  general 
project  setting;  despite  the  historic  sensitivity  of  the 
region,  review  of  the  records  (including  national,  state  and 
local  historic  registers  and  listings)  suggests  that  no 
recorded  historic  resources  fall  within  any  of  the  three 
project  study  corridors.  It  is  however  noted  that  several 
historically  significant  structures  are  situated  relatively 
close  to  the  project  alignments,  and  they  are  identified  as 
follows : 

Route  1 


The  Ramsey-Nightingale  House  (ca.  1860),  which  is 
located  on  Green  Valley  Road,  approximately  0.3 
miles  north  of  the  alignment  corridor. 

An  unnamed  Historic  Ranch  Cluster  (ca.  1900) 
located  on  Green  Valley  Road,  approximately  0.2 
mile  south  of  the  alignment  corridor. 
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•  The  Suisun  Valley  Fruit  Growers  Association  Build¬ 
ing  (originally  Pacific  Fruit  Exchange  -  ca.  1920) 
located  adjacent  to  U.S.  Highway  80,  approximately 
150  feet  north  of  the  alignment  corridor. 

•  The  Eaton  Ranch  Complex  (ca.  1920,  house;  ca. 

1890,  barn)  located  adjacent  to  U.S.  Highway  80, 
approximately  200  feet  north  of  the  alignment 
corridor . 

•  The  Clyde's  Lawn-Leisure  Building  (originally 
Stewart  Fruit  Packing  Company  -  ca.  1920)  located 
adjacent  to  U.S.  Highway  80,  approximately  150 
feet  north  of  the  alignment  corridor. 

•  The  Boynton  House  (ca.  1855)  located  in  the  800 
block  of  Beck  Avenue,  approximately  100  feet  south 
of  the  alignment  corridor. 

•  The  Cement  Hill  Historic  District  (ca.  1905-1920) 
located  northeast  of  Fairfield,  approximately  0.2 
to  0.4  mile  north  of  the  alignment  corridor. 

Route  4  (and  Route  6) 

•  The  Nelson  Hill  Quarries  (ca.  1870)  located  above 
Cordelia  Road,  approximately  400  feet  west  of  the 
alignment  corridor. 

•  Historic  House  located  at  340  Cordelia  Road  (ca. 
1860),  which  is  approximately  125  feet  east  of  the 
alignment  corridor. 

•  The  PG&E  Cordelia  Substation  (ca.  1915)  located  on 
Cordelia  Road,  approximately  0.15  mile  southwest 
of  the  alignment  corridor. 

The  Switchman's  Cottage  (ca.  1905)  located  at  339 
Thomasson  Lane  at  Southern  Pacific  Railroad  tracks 
approximately  120  feet  from  the  alignment  corridor 

The  Agricultural  Cluster  (ca.  1915-1940)  buildings 
and  two  silos  located  on  Thomasson  Lane,  approxi¬ 
mately  300  feet  south  of  the  alignment  corridor. 

The  Southern  Pacific  Railroad  Tunnel  (n.d.)  lo¬ 
cated  near  Thomasson  Lane,  approximately  0.2  mile 
west  of  the  alignment  corridor. 

The  McCrcary/Thomasini  Ranch  House  (ca.  1870) 
located  on  Cordelia  Road,  approximately  100  feet 
south  of  the  alignment  corridor. 

The  Ru i sun -Fa i r f iel d  Railroad  Station  (ca.  1910) 
located  at  Main  Street  and  Union  Avenue,  approxi¬ 
mately  150  feet  south  of  the  alignment  corridor. 


The  Historic  Ranch  Cluster  (ca.  1890)  located  at 
35  Sandia,  approximately  0.1  mile  north  of  the 
alignment  corridor. 
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FIELD  INVESTIGATIONS 


The  Archaeological  Field  Reconnaissance  of  the  three  North 
Bay  Aqueduct  Alignment  Alternatives  was  conducted  by  con¬ 
sultant  David  Chavez,  with  assistance  from  the  following 
experienced  archaeologists:  Jan  Hupman  (B.A.,  San  Francisco 
State  University;  William  Mulloy  (B.A.,  Sonoma  State  Univer¬ 
sity;  and  Lowell  Damon  (B.A.,  Sonoma  State  University).  The 
survey  work  was  accomplished  during  late  Julv/early  August 
1980. 

The  field  investigation  of  the  alignments  can  be  described 
as  a  General  Surface  Reconnaissance  (King,  Moratto  and 
Leonard,  1973).  During  the  survey,  close  attention  was 
given  to  the  detection  of  those  surface  features  which 
suggest  the  presence  of  prehistoric  cultural  resources  in 
this  part  of  Solano  County  (changes  in  soil  color,  compos¬ 
ition  and/or  texture  which  suggest  the  occurrence  of  arch¬ 
aeological  midden;  unusual  ground  contours  or  abrupt  changes 
in  vegetation  patterns;  and  the  presence  of  prehistoric 
artifacts,  obsidian,  basalt,  chert  and/or  other  types  of 
lithic  flaking  wastes,  fire-fractured  rock,  charcoal  depos¬ 
its  and/or  charred  faunal  remains).  Also,  all  rock  outcrop¬ 
pings  were  examined  for  the  presence  of  rock  quarries, 
petroglyphs  and  bedrock  mortars.  Further,  during  the  field 
inspection,  attention  was  given  to  the  potential  presence  of 
historic  resources  remains  and  features. 

The  following  reconnaissance  discussions  are  presented  for 
each  of  the  alignment  alternatives: 

•  Route  1  -  The  survey  of  this  potential  project  align¬ 
ment  was  accomplished  by  walking  the  entire  30  mile 
corridor.  Two  person  survey  teams  were  assigned  spec¬ 
ific  linear  segments  of  the  corridor  and  the  two  in¬ 
dividuals  spaced  themselves  at  appropriate  distances 
from  each  other  so  as  to  accomplished  maximum  coverage 
of  the  80-90  foot  wide  corridor;  also,  a  zig-zag  cross¬ 
over  pattern  was  utilized  by  the  survey  teams  to  assure 
comprehensive  archaeological  inspection  of  the  study 
area.  The  following  observations  were  made  during  the 
field  investigations  of  the  Route  1  Alignment: 

•  Section  from  Cache  Slough  to  Vacaville  Junction 
(Maps  1,  2  and  3)  -  Some  agriculture  fields  wore 
present  between  Cache  Slough  and  State  Highway  113 
(Map  1)  and  inspection  consisted  of  walking  the 
perimeters  of  the  fields  and  spot  checking  the 
actual  alignment  as  accessibility  allowed.  Some 
agricultural  fields  were  also  present  approxi¬ 
mately  1.8  to  2.5  miles  east  of  whore  the  align¬ 
ment  crosses  Union  Creek  (Map  2);  inspection  of 
those  fields  was  accomplished  in  a  similar  manner. 
The  remainder  of  the  corridor  section  consisted  of 
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open  grassland  terrain,  with  some  dirt  roadway 
available  for  inspection  east  of  State  Highway 
113.  Dense  grass  was  encountered  in  some  portions 
of  the  corridor,  however  fair  to  moderately  good 
inspection  of  the  ground  surface  generally  pre¬ 
vailed.  Survey  efforts  in  this  section  of  the 
corridor  particularly  emphasized  the  examination 
of  the  terrain  where  the  alignment  approaches 
Cache  Slough,  and  where  it  transects  Union  Creek 
and  other  unnamed  intermittent  creeks. 

No  evidence  of  the  occurrence  of  cultural  resour¬ 
ces  was  encountered  in  this  section  of  the  Route  1 
Alignment  Corridor. 

Section  from  Vacaville  Junction  to  Interstate  80 
(Maps  3  and  4)  -  This  segment  of  the  survey  cor¬ 
ridor  followed  an  abandoned  railroad  alignment. 
With  the  exception  of  the  first  1.2  miles  west  of 
Vacaville  Junction  (where  the  grass  and  weed 
coverage  was  relatively  dense),  this  section  of 
the  Route  1  Alignment  was  well  inspected.  Par¬ 
ticular  survey  efforts  were  concentrated  in  the 
vicinity  of  the  Laurel  Creek  crossing  (Map  3). 

No  evidence  of  the  occurrence  of  cultural  resour¬ 
ces  was  encountered  in  this  section  of  the  Route  1 
Alignment  Corridor.  It  was  observed  that  one 
known  historically  significant  structure  (the 
Boynton  House)  is  situated  within  75  to  100  feet 
of  the  south  boundary  of  the  project  corridor  (Map 
4);  it  was  however  determined  that  the  house  is  at 
sufficient  distance  from  the  alignment  corridor  so 
that  no  adverse  impacts  should  result  from  project 
implementation.  It  is  recommended,  however,  that 
special  attention  be  given  to  this  resource  by 
strictly  confining  the  construction  activities  to 
the  delineated  alignment  corridor. 

It  was  further  observed  that  the  Cement  Hill 
historic  resources  are  located  at  sufficient 
distances  from  this  section  of  the  Route  1  Align¬ 
ment  Corridor  so  as  not  to  be  adversely  effected 
by  project  implementation. 

Section  adjacent  to  Interstate  80  (Map  4)  -  This 
segment  of  the  survey  corridor,  which  runs  adja¬ 
cent  to  the  north  side  of  Interstate  80,  was 
subjected  to  a  relatively  comprehensive  survey. 

The  terrain  consisted  of  farm  roads,  orchards  and 
open  fields  and  the  ground  surface  was  well  ex¬ 
posed  for  archaeological  inspection.  Particular 
care  was  taken  to  completely  survey  the  terrain 
where  the  alignment  crosses  Ledgewood  Creek  and 
both  branches  o f  Suisun  Creek. 
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No  evidence  of  the  occurrence  of  cultural  resour¬ 
ces  was  encountered  in  this  section  of  the  Route  1 
Alignment  Corridor.  It  was  further  observed  that 
the  recorded  historic  resources  located  adjacent 
to  this  section  of  the  Route  1  Alignment  (the 
Clyde's  Lawn-Leisure  Building,  the  Eaton  Ranch 
Complex  and  the  Suisun  Valley  Fruit  Growers 
Association  Building),  are  all  at  sufficient 
dit  tees  from  the  actual  construction  disturbance 
corridor  so  as  not  to  be  effected  by  project 
imp  Lementat ion . 

Section  from  Interstate  80  to  the  existing  Cordeli 
Surge  Tank  (Map  5)  -  This  portion  of  the  survey 
corridor  was  characterized  by  the  presence  of  open 
fields,  orchards  and  some  vineyards.  Overall, 
survey  conditions  throughout  this  alignment  sec¬ 
tion  were  good  as  vegetation  was  not  dense,  and  a 
relatively  comprehensive  field  inspection  was 
accomplished.  Survey  efforts  were  particularly 
thorough  throughout  this  section,  as  the  record 
suggests  a  high  level  of  archaeological  sensi¬ 
tivity  in  the  entire  Green  Valley  area.  Intensive 
survey  efforts  were  concentrated  at  the  Green 
Valley  Creek  crossings. 

Evidence  of  one  previously  recorded  archaeological 
site  (CA-Sol-268)  was  found  to  be  located  within 
the  corridor  boundaries  of  this  section  of  the 
Route  1  Alignment  (Map  5).  Also,  an  historic 
resource  in  the  form  of  a  stone  fence  was  found  to 
transect  the  Route  1  Alignment  (Map  5).  Those 
cultural  resources  are  discussed  in  greater  detail 
in  the  following  section  of  this  report. 

Field  survey  efforts  in  this  section  of  the  Route 
1  Alignment  resulted  in  the  determination  that 
neither  of  the  previously  discussed  historic- 
resources  (Unnamed  Historic  Ranch  Cluster  on  Green 
Valley  Road  and  the  Ramsey-Ni ght ingale  House  also 
located  on  Green  Valley  Road),  will  be  effected  by 
project  implementation;  those  recorded  resources 
are  at  sufficient  distances  from  the  project  dis¬ 
turbance  zone  so  as  not  to  be  adversely  impacted. 

The  following  observations  were  made  at  the  Route  1 

facilities  locations: 

The  1.0  acre  Pump  Station  location  at  the  Cache 
Slough  Intake  (Map  1)  was  closely  examined,  no 
evidence  of  cultural  resources  was  encountered  at 
that  area. 

•  The  0 . 10  acre  Surge  Tower  location  (Map  2)  was 
thoroughly  surveyed  and  no  evidence  of  cultural 
resources  was  detected  at  that,  s  i  t  e  . 


•  The  15  acre  Reservoir  location  in  Green  Valley 
(Map  5)  was  thoroughly  inspected.  Close  attention 
was  given  to  this  potential  facility  site,  as  that 
region  of  Green  Valley  is  highly  sensitive  regard¬ 
ing  the  occurrence  of  archaeological  resources; 
archaeological  sites  CA-Sol-15,  CA-Sol-70  and  CA- 
Sol-69  are  all  located  within  0.2  to  0.4  mile  from 
the  proposed  reservoir  area.  However,  no  evidence 
of  archaeological  deposits  was  encountered  at  the 
15  acre  location;  further,  it  was  observed  that 
none  of  the  closeby  resources  will  be  adversely 
effected  by  the  reservoir  development. 

Route  4  -  The  field  reconnaissance  of  this  28  mile 
potential  project  alignment  was  accomplished  in  the 
same  manner  as  described  for  the  Route  1  Alignment. 

The  following  observations  were  made  during  the  field 
inspection  of  this  study  corridor: 

•  Section  from  Lindsey  Slough  to  Suisun  City  (Maps 
6,  7,  9  and  10)  -  The  eastern  portion  of  this 
segment  of  the  Route  4  Alignment  follows  dirt 
roadways  from  Lindsley  Slough  to  Travis  Air  Force 
Base  property  and  cuts  across  open  fields  and 
eventually  aligns  itself  with  State  Highway  12 
just  west  of  Travis  AFB;  from  Travis  AFB  to  Suisun 
City  the  alignment  runs  south  of  and  adjacent  to 
State  Highway  12.  Those  portions  of  this  segment 
of  the  alignment  which  run  along  or  adjacent  to 
established  roadways  were  subject  to  a  thorough 
survey,  as  the  ground  surface  was  well  exposed 
despite  the  presence  of  grass  and  some  agricul¬ 
tural  fields.  The  portions  of  this  route  which 
cut  across  open  fields  (south  of  Travis  AFB  -  Map 
9),  were  subject  to  an  adequate  survey,  although 
some  ground  surface  areas  were  partially  obscured 
by  relatively  dense  grass  cover. 

It  is  noted  that  this  section  of  the  Route  4 
Alignment  runs  along  State  Highway  12  and  the 
other  established  roadways;  whereas  this  section 
of  the  Route  6  Alignment  runs  on  the  south  side  of 
those  roadways.  Therefore  survey  efforts  were 
designed  to  cover  both  sides  of  the  roadway,  with 
a  greater  portion  of  the  80-90  foot  corridor 
extending  on  the  south  side  of  those  roadways. 

Survey  efforts  were  particularly  intensified  in 
the  vicinity  of  Lindsey  Slough,  the  Big  Ditch 
crossing  (Map  6),  the  Denverton  Creek  crossing 
(Map  7),  the  Union  Creek  and  Laurel  Creek  cros¬ 
sings  (Map  9),  and  the  locations  where  the  align¬ 
ment  crosses  the  numerous  unnamed  intermittent 
creeks  which  feed  into  the  various  sloughs  to  the 
south . 
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No  evidence  of  archaeological  resources  was  en¬ 
countered  within  this  section  of  the  Route  4 
Alignment.  It  was  observed  that  the  project 
corridor  does  pass  relatively  close  to  two  his¬ 
toric  resources  (the  Peterson  Ranch  -  Map  G  and 
the  Scandia  Road  Ranch  -  Map  9);  however,  it  was 
determined  that  the  historically  significant 
structures  associated  with  those  ranches  are  all 
located  at  sufficient  distances  from  the  alignment 
corridor  boundary  so  as  not  to  be  adversely  ef¬ 
fected  by  project  implementation. 

Section  from  Suisun  City  to  Interstate  80  (Maps  10 
and  4)  -  This  segment  of  the  Route  4  Alignment 
mostly  transverses  open  fields  from  Suisun  City  to 
Thomasson;  the  terrain  consisted  of  grass  and  weed 
covered  open  fields,  which  were  subject  to  a 
relatively  comprehensive  archaeological  survey. 

The  exception  was  a  small  portion  of  the  alignment 
which  crosses  a  turf  farm;  the  ground  surface  was 
mostly  obscured  in  that  area,  however  that  loca¬ 
tion  was  surveyed  by  spot  checking  along  the  dirt 
roads  which  crossed  the  nursery  area.  The  align¬ 
ment  from  Thomasson  to  Interstate  80  followed  an 
existing  dirt  road  and  survey  conditions  in  that 
region  were  relatively  good. 

Survey  efforts  were  particularly  intensified  in 
the  vicinity  of  the  Ledgewood  Creek  and  Suisun 
Creek  crossings  (Map  10).  No  evidence  of  prehis¬ 
toric  archaeological  resources  was  encountered  in 
this  section  of  the  Route  4  Alignment.  However, 
one  previously  undocumented  historic  archaeologi¬ 
cal  resource  was  discovered  within  the  alignment 
corridor  (Map  10).  Details  concerning  this  re¬ 
source  are  presented  in  the  following  report 
section . 

It  was  observed  that  the  numerous  previously 
recorded  historic  resources  (the  Suisun-Fairf ield 
Railroad  (SPRR)  Station;  the  McCreary-Thomas i n i 
Ranch  House  on  Cordelia  Road;  the  Southern  Pacific 
Railroad  Tunnel  near  Thomasson;  the  Historic 
Buildings  and  Silos  Cluster  on  Thomasson  Lane;  t  lie 
SPRR  Switchman's  Cottage  on  Thomasson  Lane;  the 
PG&E  Cordelia  Substation  on  Cordelia  Road;  tin' 
Historic  House  at  340  Cordelia  Road;  and  the 
Nelson  Hill  Quarries  above  Cordelia  Road)  which 
are  found  throughout  this  alignment  section  area , 
are  all  located  at  sufficient  distances  from  the 
Route  4  Alignment  Corridor  so  that  no  adverse 
impacts  will  occur  due  to  project  implementation. 

Section  from  Interstate  80  to  t ho  existing  Cor¬ 
delia  Surge  Tank  (Map  5)  -  This  segment  of  the 
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Route  4  Alignment  is  the  same  for  the  Route  1 
Alignment  and  reference  is  given  to  that  dis¬ 
cussion  . 

The  following  observations  were  made  at  the  Route  4 
facilities  locations: 

The  1.0  acre  Pump  Station  location  at  the  Lindsey 
Slough  Intake  (Map  6)  was  thoroughly  examined;  no 
evidence  of  cultural  resources  was  encountered  at 
that  facility  area. 

The  0.15  acre  Surge  Tower  location  (Map  6)  was 
thoroughly  surveyed  and  no  evidence  of  cultural 
resources  was  present  at  that  area. 

•  The  1.0  acre  Pump  Station  location  adjacent  to 
Union  Creek  (Map  9)  was  thoroughly  inspected  and 
no  evidence  of  cultural  resources  was  encountered 
at  that  location. 

The  15  acre  reservoir  location  (Map  5)  was  sur¬ 
veyed,  as  previously  discussed  under  Route  1 
considerat ion . 

Route  6  -  With  the  exception  of  the  approximately  two 
mile  variation  (Map  7),  the  survey  corridor  for  this 
route  was  the  same  as  for  the  Route  4  alignment,  and 
reference  is  given  to  that  discussion.  The  two  mile 
i  variation  cuts  across  open  fields  which  were  charac¬ 

terized  by  the  presence  of  grass.  A  relatively  ade¬ 
quate  survey  was  accomplished  of  that  corridor  section, 
and  no  evidence  of  cultural  resources  was  encountered. 

It  is  noted  that,  generally  speaking,  the  North  Bay  Aqueduct 
Alignment  Alternatives  were  readily  identifiable  in  the 
field.  Those  alignment  sections  which  followed  roadways  and 
i  railroad  corridors  were  easily  recognized.  In  areas  where 

;  the  alignments  crossed  open  terrain,  natural  and  man-made 

features  which  are  identified  on  the  maps  and  were  visible 
j  in  the  field,  were  utilized  to  define  the  alignment  corri¬ 

dors.  In  the  few  situations  where  no  such  features  were 
present,  or  were  unreliable,  alignments  were  established  by 
taking  precise  instrument  readings  from  the  maps  and  util- 
<  izing  Brunton  compasses  in  the  field.  Overall,  it  is  be¬ 

lieved  that  a  comprehensive  field  reconnaissance  of  the 
,  three  alignments  was  accomplished. 
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IDENTIFIED  RESOURCES 


The  following  cultural  resources  were  found  to  be  located 
within  the  alternative  alignment  corridors.  It  is  noted 
that  Standard  Site  Survey  Records  have  been  completed  for 
these  resources  and  are  enclosed  in  Appendix  C;  copies  of 
the  records  will  be  filed  with  the  California  Archaeological 
Site  Survey  Regional  Office  at  Sacramento  State  University. 

Routes  1 ,  4  and  6 


CA-Sol-268  is  a  prehistoric  archaeological  site 
which  is  located  within  the  alignment  corridor 
section  between  Interstate  Highway  80  and  the 
Cordelia  Surge  Tank  (Map  5).  The  site  was  orig¬ 
inally  recorded  in  1977  by  Eric  McGuire  and  de¬ 
scribed  as  a  partially  destroyed,  shallow  midden- 
deposit.;  surface  evidence  of  archaeological  depos¬ 
its  consisted  of  medium  brown  friable  soil  with 
obsidian  flakes  and  shell  fragments  present.  The 
site  dimensions  were  estimated  to  be  10  meters  x 
20  meters. 

Inspection  of  the  site  location  during  the  subject 
investigations  resulted  in  the  detection  of  fur¬ 
ther  obsidian  flakes  and  some  shell,  however  the 
actual  parameters  of  the  site  were  not  obvious 
from  surface  investigations.  It  was  observed  that 
the  site  was  badly  damaged  as  a  result  of  road 
grading  at  the  northern  end  of  the  reported  site 
locat i on . 

A  preliminary  significance  evaluation  of  the  site, 
based  on  the  National  Register  of  Historic  Places 
nomination  criteria  (30  CFR  60.6)  resulted  in  the 
determination  that  CA-Sol-268  would  not  be  eligi¬ 
ble  for  inclusion  on  the  National  Register.  Rased 
on  previous  (McGuire,  1977)  and  current  field 
observations,  the  site  would  appear  to  be  rela¬ 
tively  small  and  badly  damaged.  However,  the  site 
potentially  is  of  regional  significance  regarding 
the  understanding  of  prehistoric  cultural  activ¬ 
ities. 

The  Rock  Fence  Segments  are  historic  features 
which  are  located  within  the  alignment  corridor 
section  between  Interstate  Highway  80  and  the 
Cordelia  Surge  Tank  (Map  5).  The  segment  of  the 
rock  fence  which  transects  the  alignment  corridor 
likely  dates  from  the  late  1800s  when  numerous 
such  fences  were  constructed  to  mark  boundary 
lines  and  serve  as  stock  fences.  The  rock  struc¬ 
tures  are  representative  of  a  time  in  Solano  (Napa 
and  Sonoma)  County  history  when  the  Spanisli  land- 
grant  allotments  wore  being  sold  to  private  owners 
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(Fredrickson,  1977).  As  such,  the  fences  are  of 
regional  significance;  however,  a  preliminary 
significance  evaluation  of  the  resources  based  on 
the  National  Register  of  Historic  Places  Nomina¬ 
tion  Criteria  (30  CWR  60.6),  results  in  the 
determination  that  the  rock  fence  segments  would 
not  be  eligible  for  inclusion  on  the  National 
Register . 

Routes  4  and  6 


The  Historic  Archaeological  Site  is  located  within 
the  alignment  corridor  section  between  Suisun  City 
and  Interstate  80  (Map  10).  The  site  consists  of 
a  stone  foundation  and  extensive  soil  buildup, 
which  suggests  the  ruins  of  a  possible  homestead 
or  ranch  house  location.  No  historic  artifacts 
were  encountered  on  the  ground  surface;  however, 
diagnostic  items  are  likely  located  on  the  site 
and/or  below  the  ground  surface.  Further  explor¬ 
ation  of  the  resource  is  required  before  defini¬ 
tive  statements  can  be  made  regarding  the  signif¬ 
icance  of  this  historical  archaeological  site; 
however,  a  preliminary  significance  determination 
based  on  National  Register  Nomination  Criteria  (30 
CFR  60.6),  results  in  the  tentative  determination 
that  this  resource  would  not  be  eligible  for 
inclusion  on  the  National  Register. 
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DISCUSSIONS  OF  IMPACTS  AND  MITIGATION 

The  following  impact  and  mitigation  discussions  are  pre¬ 
sented  with  the  realization  that  the  alternative  North  Bay 
Aqueduct  Alignments  are  not  yet  precisely  defined  within  the 
80  to  90  foot  wide  study  corridors;  therefore  potential 
impacts  may  increase  or  decrease  based  on  alignment  varia¬ 
tion  within  the  corridors.  In  order  to  establish  an  el fec- 
tive  Cultural  Resources  Management  Program  for  this  project, 
the  maximum  potential  impacts  will  be  assumed  and  alterna¬ 
tive  mitigation  measures  presented  accordingly. 

CA-Sol-268  -  The  vertical  and  horizontal  nature  of  this 
site  has  yet  to  be  established  with  any  certainly; 
despite  the  fact  that  portions  of  the  site  have  been 
destroyed,  no  assumptions  should  be  made  concerning  the 
potential  for  subsurface,  intact  archaeological  depos¬ 
its  which  could  be  disturbed  during  construction.  If 
such  deposits  are  present,  potential  impacts  could 
result  from  any  of  the  various  construction  activities 
associated  with  a  project  of  this  nature.  Brush  clear¬ 
ing,  the  moving  of  construction  vehicles,  stacking  of 
pipe  sections,  storage  of  equipment  and,  of  course, 
actual  pipeline  trenching  are  all  activities  which 
could  result  in  direct  and  severly  adverse  impacts  to 
archaeological  resources. 

The  following  mitigation  alternatives  which  would 
adequately  off-set  the  potential  adverse  impacts  to  the 
archaeological  site  CA-Sol-268  are  therefore  presented: 

1.  Design  the  aqueduct  alignment  for  that  portion  of 
Routes  1,  4  and  6  (Map  5)  so  that  the  aqueduct 
pipeline  would  avoid  the  location  of  the  archae¬ 
ological  site.  This  could  be  accomplished  by- 
establishing  the  actual  pipeline  alignment  ap¬ 
proximately  100  feet  to  the  south  of  the  site 
location;  realignment  to  the  north  is  not  recom¬ 
mended  because  of  the  presence  of  segments  of  the 
Historic  Stone  Fence  (Map  5).  Based  on  the  sur¬ 
face  evidence  reported  by  McGuire  (1977)  and  our 
recent  field  inspection,  it  is  determined  that  the 
horizontal  extension  of  subsurface  deposits  likely 
would  not  approach  50  feet  beyond  the  known  loca¬ 
tion  of  the  site;  therefore,  the  recommended 
alignment  alteration  distance  would  be  adequate  to 
avoid  any  potential  subsurface  deposits. 

2.  The  above  mitigation  alternative  would  be  the  most 
effective  approach  to  cultural  resources  preserva¬ 
tion  in  response  to  the  proposed  project.  Should 
such  site  avoidance  prove  to  be  impossible,  then 
data  recovery  through  site  excavation  would  be 
recommended.  If  such  a  mitigation  measure  becomes 
necessary,  a  two  phase  subsurface  investigation 
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would  be  recommended.  The  first  phase  should 
involve  a  limited  testing  program  of  subsurface 
units  and  hand  augerings;  the  objective  of  this 
phase  would  be  to  determine  if  subsurface  archae¬ 
ological  deposits  are  present,  and  if  so,  the 
horizontal  and  vertical  extent  of  the  deposits. 
Based  on  the  phase  one  findings,  a  data  recovery 
program  through  excavation  could  then  be  devel¬ 
oped,  as  approriate. 

It  is  further  recommended  that  if  such  archaeolog¬ 
ical  excavations  become  necessary,  the  work  be 
accomplished  by  a  professional  archaeologist 
familar  with  the  prehistory  of  the  Solano  County 
area.  Also,  such  excavations  should  be  accom¬ 
plished  with  the  full  participation  and  approval 
of  local  California  Indian  organizations. 

Stone  Fence  Segments  -  The  stone  fence  segment,  which 
transects  this  section  of  the  aqueduct  alignment  (com¬ 
mon  to  all  three  Routes  1,  4  and  6),  could  potentially 
be  subject  to  adverse  impacts  as  a  result  of  pipeline 
installation  at  that  location.  The  following  mitiga¬ 
tion  alternatives  are  recommended  for  minimizing  the 
adverse  effects  which  could  result  from  the  project: 

1.  The  aqueduct  alignment  could  be  designed  so  as 
to  pass  through  the  existing  break  in  the  fence, 
by  which  an  existing  dirt  road  now  passes.  This 
measure  would  be  the  most  effective  means  of  max¬ 
imizing  the  protection  and  preservation  of  this 
historic  resource. 

2.  If  the  above  measure  cannot  be  accomplished,  then 
it  is  recommended  that  the  possibility  of  trench¬ 
ing  under  the  fence  without  disturbing  or  damaging 
the  rock  feature  be  explored. 

3.  If  disturbance  of  the  rock  fence  cannot  be  avoided, 
then  it  is  recommended  that  the  least  amount  of 
the  feature  be  disturbed  by  project  construction 
activities.  This  can  be  accomplished  by  removing 
by  hand  those  portions  of  the  fence  necessary  for 
project  implementation.  It  is  noted  that  the 
majority  of  this  historic  feature  would  remain 
intact,  and  removal  of  a  small  section  would  not 
diminish  the  overall  historic  or  aesthetic  signif¬ 
icance  of  the  fence.  Further,  it  is  likely  that 
with  the  assistance  of  an  experienced  historic 
structures  professional,  the  removed  section  can 

be  replaced  after  construction  is  completed. 

It  is  further  recommended  that  no  matter  which  of 
these  mitigation  alternatives  are  implemented,  efforts 
be  made  to  minimize  other  than  absolutely  necessary 
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construction  activities  in  the  vicinity  of  the  stone 
fence  segments  in  this  alignment(s)  section. 


Historic  Archaeological  Site  -  The  discernable  horizon¬ 
tal  extent  of  this  cultural  resource  is  located  well 
within  the  project  corridor  associated  with  the  Route  4 
and  6  alignments.  Impacts  to  this  historic  archaeo¬ 
logical  site  could  result  from  the  various  construction 
activities  associated  with  a  project  of  this  nature. 
Brush  clearing,  the  moving  of  construction  vehicles, 
stacking  of  pipe  sections,  storage  of  equipment  and,  of 
course,  actual  pipeline  trenching  are  all  activities 
which  could  result  in  direct  and  severly  adverse  im¬ 
pacts  to  archaeological  resources. 

The  following  alternatives  which  would  adequately 
mitigate  the  potential  adverse  impacts  to  the  subject 
historic  archaeological  site  are  therefore  recommended: 

1.  The  aqueduct  alignment  for  that  portion  of  Routes 
4  and  6  (Map  10)  could  be  designed  so  as  to  avoid 
the  location  of  the  historic  resource.  This  could 
be  accomplished  by  establishing  the  actual  pipe¬ 
line  alignment  approximately  100  feet  to  the  north 
or  south  of  the  resource  location.  Based  on 
surface  evidence  evaluations,  it  is  determined 
that  the  recommended  alignment  alteration  would 
place  the  construction  activities  at  an  adequate 
distance  from  the  subject  cultural  resource. 

2.  The  above  mitigation  alternative  would  be  the  most 
effective  means  of  preserving  the  historic  arch¬ 
aeological  site.  Should  such  site  avoidance  grove 
to  be  impossible,  then  data  recovery  through  site 
excavation  would  be  the  recommended  mitigation 
measure.  If  such  a  program  becomes  necessary,  a 
two  phase  subsurface  investigation  is  recommended. 
The  first  phase  should  involve  a  limited  testing 
program  of  subsurface  units  and  hand  augerings; 
the  purpose  of  this  phase  would  be  to  determine 
the  exact  horizontal  and  vertical  extent  of  the 
site  and  its  cultural  content.  Based  on  the  phase 
one  findings,  a  data  recovery  program  through 
archaeological  excavation  could  then  be  developed, 
as  appropriate. 
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CONCLUSIONS 


The  results  of  the  archival  review  and  field  investigations 
lead  to  the  conclusion  that  despite  the  relatively  high 
cultural  resources  sensitivity  of  the  general  project  set¬ 
ting  (and  despite  the  occurrence  of  three  cultural  resources 
within  the  North  Bay  Aqueduct  Alternative  Alignments), 
cultural  resources  considerations  should  not  constitute 
insurmountable  constraints  on  project  implementation. 

Based  on  the  study  findings,  it  is  determined  that  the  Route 
1  Alignment  would  be  the  preferred  aqueduct  route.  This 
conclusion  is  based  on  the  fact  that  utilization  of  the 
alignment  would  potentially  result  in  impacts  to  only  two 
known  cultural  resources;  whereas,  utilization  of  the  Route 
4  or  Route  6  Alignment  would  potentially  result  in  impacts 
to  three  known  cultural  resources. 

The  known  cultural  resources  which  are  situated  within  the 
project  alignment  corridors  have  been  identified,  and  dis¬ 
cussions  concerning  potential  impacts  to  those  resources 
have  been  presented.  These  evaluations,  however,  do  not 
preclude  the  possibility  that  archaeological  remains  exist 
below  the  ground  surface  and  could  be  encountered  during 
land  alteration  activities  associated  with  the  proposed 
project.  In  the  event  that  archaeological  remains  are 
encountered  during  subsurface  construction  activities,  land 
alteration  work  in  the  general  vicinity  of  the  find  should 
be  halted  and  a  qualified  archaeologist  should  be  consulted. 
Prompt  evaluations  could  then  be  made  regarding  the  finds, 
local  Native  American  organizations  consulted,  and  a  course 
of  action  acceptable  to  all  concerned  parties  could  then  be 
adopted. 
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APPENDIX  F 


COMPUTER  ANALYSIS  OF  WATER  QUALITY  AND  HYDRAULIC  IMPACTS 


The  impact  of  the  North  Bay  Aqueduct  on  Delta  water  quality  and 
hydraulics  has  been  analyzed  with  the  aid  of  two  computer  based  numerical 
models.  These  models  have  evolved  over  the  past  15  years  for  direct  appli¬ 
cation  to  the  San  Francisco  Bay  Delta  system.  The  models  have  been  specifi¬ 
cally  designed  to  aid  in  the  evaluation  of  various  alternative  water  and 
wastewater  management  plans. 


i 


The  Tidal  Hydraulics  Model  has  been  applied  to  a  network  of  353 
nodes  interconnected  by  345  links  (Figure  1).  The  primary  purpose  of  a 
mathematical  tidal  hydraulics  model  is  to  provide  quantitative  temporal 
descriptions  of  tidal  flows,  current  velocities,  water  levels,  and  tidal 
volumes.  These  must  be  provided  for  representati ve  hydrographic  conditions 
and  for  the  specific  water  resource  management  alternatives  being  considered. 
Secondary  requirements  of  the  model  may  be  to  supply  information  on  specific 
parameters  that  may  be  needed  in  companion  models  to  estimate  mixing 
coefficients,  mass  transfer  rates,  or  other  empirical  coefficients. 


The  Tidal  Avcraacd  Water  Quality  Model  was  developed  to  predict 
either  steady  state  or  time  varying,  tidally  averaged  values  of  dissolved 
oxygen,  biochemical  oxygen  demand,  any  conservative  constituent,  and  any 
nonconservati ve  constituent  that  behaves  according  to  first-order  kinetics. 
The  primary  parameter  that  is  adjusted  is  the  "effective  mixinq  coefficients" 
that  represent  the  combined  effects  of  vertical  and  transverse  velocity  vari¬ 
ations,  intertidal  flows,  constantly  changing  tides,  density  inducted  mixing, 
and  all  other  factors  not  represented  by  tidally  averaged  flows.  Additional 
details  and  descriptions  of  the  models  are  available  in  WRE  (1974). 


The  most  recent  calibration  and  verification  of  the  models  was 
performed  in  1977  when  the  models  were  used  in  conjunction  with  the  Delta 
Water  Rights  Hearing  conducted  by  the  California  State  Water  Resources 
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Control  Board.  The  background  and  results  of  the  model  calibration  and 
verification  efforts  are  presented  in  Attachment  1.  Based  on  the  model 
calibration  and  verification  results  and  restrictions,  it  was  concluded 
that  the  models  could  be  used  to  provide  comparative  data  for  analyzing 
alternative  diversion  sites  for  the  North  Bay  Aqueduct.  The  simulation 
period  selected  for  the  NBA  model  analysis  is  low  flow,  summertime 
hydrology  (1976-77).  This  period  represents  the  most  critical  hydraulic 
and  water  quality  conditions.  The  model  has  been  employed  to  compare  the 
relative  changes  in  the  hydraulic  and  water  quality  conditions  resulting 
from  the  proposed  diversions  with  the  base  case  (no  project)  situation. 
Therefore,  it  should  be  emphasized  that  the  absolute  values  of  the  net 
flows  and  IDS  and  chloride  concentrations  represent  the  1976-77  model  input 
data  only,  and  the  results  should  be  interpreted  in  terms  of  the  relative 
change  between  project  conditions. 

The  primary  assumptions  used  in  conducting  the  analysis  of  the  North 
Bay  Aqueduct  impacts  were  the  following: 

1.  Low-flow,  summertime  hydrologic  conditions  were  used  to 
represent  the  most  critical  hydraulic  and  water  quality 
constraints.  The  parameters  and  initial  condition  data 
employed  by  the  models  were  developed  from  the  1976-77 
drought  period  data  base. 

2.  Net  Delta  Outflow  was  set  at  3,000  cfs. 

3.  Exports  for  the  Central  Valley  Project  and  the  State  Water 
Project  were  5,500  cfs. 

4.  North  Bay  Aqueduct  diversions  (110  cfs)  were  assumed  to  be 
compensated  for  by  additional  releases  to  the  Sacramento 
River,  therefore,  the  Net  Delta  Outflow  remained  constant. 

5.  The  system  is  operated  with  the  Delta  cross-channel  open. 


Base  Case  Conditions 


The  results  of  the  model  simulation  for  the  base  (no  project)  case 
are  presented  in  Table  1  and  Figure  2  The  net  flows  in  the  model  channels 
provide  a  general  description  of  the  predicted  flow  regime  of  the  region. 

As  illustrated  in  Figure  3,  the  model  indicates  water  flowing  from  the 
Sacramento  River  through  Steamboat  and  Sutter  Sloughs  to  Miner  Slough.  At 
the  confluence  of  Miner  and  Cache  Sloughs,  water  flows  upstream  into  Lindsey 
and  Cache  Sloughs  and  the  Sacramento  Deep  Water  Channel  and  downstream  along 
lower  Cache  Slough  to  rejoin  the  Sacramento  River  and  Steamboat  Slough  at 
Rio  Vista.  The  net  upstream  flows  in  Lindsey  and  Cache  Sloughs  reflect  losses 
to  evaporation,  groundwater  seepage,  agricultural  withdrawals  and  municipal 
di versions . 


As  a  result  of  the  general  flow  regime  predicted  by  the  model 
simulation,  the  water  quality  in  the  region  will  more  closely  reflect 
the  water  quality  of  the  Sacramento  River  as  found  near  Courtland  as 
opposed  to  the  quality  found  near  Rio  Vista.  The  water  quality  results 
presented  in  Figure  2  show  a  good  quality  zone  at  the  confluence  of  Miner 
and  Cache  Sloughs  (Junction  135).  Given  the  direction  of  net  flows  from 
the  junction,  it  seems  reasonable  to  conclude  that  the  primary  source  of 
water  and,  subsequently,  water  quality  in  the  vicinity  of  Lindsey  and 
Cache  Sloughs  is  the  Sacramento  River  just  south  of  Courtland.  The 
slightly  higher  TDS  and  Chloride  concentrations  predicted  at  Rio  Vista 
reflect  the  initial  edge  of  the  salinity  wedge  originating  in  San  Francisco 
Bay.  Consequently,  the  simulated  flow  regime  provides  some  degree  of 
protection  for  the  region  from  the  higher  salinity  waters  which  lie  south 
of  Rio  Vista  and  the  proposed  diversion  points. 


TABLE  1 


HYDRAULIC  AND  WATER  QUALITY  QUALITY  CHARACTERISTICS 
FOR  SELECTED  MODEL  CHANNELS  AND  JUNCTIONS 


Base  Case 

Cache  SI. 

Lindsey  S 

Di  versi on 

Di versi on 

Hydraulic  Ch a ra c t e r  i s  t  i  c  s^ 
Cache  SI .  (Channel  185) 


Net  Flow  (cfs) 

1371 

1289 

1289 

Net  Flow  Direction 

Downstream 

Downstream 

Downstream 

Velocity  (fps) 

0.059 

0.059 

0.059 

Cache  SI .  ( Channel  1 87 ) 

Net  Flow  (cfs) 

144 

254 

144 

Net  Flow  Di recti  on 

Upstream 

Upstream 

Upstream 

Velocity  (fps) 

0.008 

0.014 

0.008 

Lindsey  SI.  (Channel  188) 

Net  Flow  (cfs) 

101 

101 

211 

Net  Flow  Direction 

Upstream 

Upstream 

Upstream 

Velocity  (fps) 

0.015 

0.015 

0.031 

Miner  S] .  (Channel  229) 

Net  Flow  (cfs) 

1724 

1751 

1751 

Net  Flow  Direction 

Downstream 

Downstream 

Downstream 

Velocity  (fps) 

0.558 

0.566 

0.566 

Water  Quality  Characteristics 

Cache  SI.  (Junction  135) 

TDS  (mg/1) 

136 

134 

134 

CL  (mg/1) 

13 

12 

12 

Cache  SI.  (Junction  137) 

TDS  (mg/1) 

143 

138 

141 

CL  (mg/1) 

13 

13 

13 

Lindsey  SI.  (Junction  138) 

TDS  (mg/1) 

140 

139 

137 

CL  (mg/1) 

13 

13 

13 

FIGURE  2 


BASE  CASE  CONDITIONS 

MODEL  RESULTS  FOR  SELECTED  CHANNFLS  AND  JUNCTIONS 
IN  THE  VICINITY  OF  THE  PROPOSED  NORTH  BAY  AQUEDUCT  DIVERSION 


FIGURE  3 

GENERAL  NET  FLOW  REGIME  IN  THE 
VICINITY  OF  THE  PROPOSED  NORTH  BAY  AQUEDUCT 
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The  effects  of  a  North  Bay  Aqueduct  diversion  from  Cache  Slough 
are  illustrated  in  Table  1  and  Figure  4.  Based  on  the  model  results,  the 
diversion  of  110  cfs  would  be  compensated  for  by  an  increase  in  the  net 
flow  in  Miner  Slough  (Channel  229)  of  27  cfs  and  a  reduction  in  the  net 
flow  in  lower  Cache  Slough  (Channel  185)  of  82  cfs.  The  net  flows  in 
Cache  Slough  (towards  the  diversion)  increase  by  110  cfs.  The  average 
velocity  in  Cache  Slough  (Channel  187)  increases  from  0.008  fps  to  0.014 
fps. 


Lindsey  Slouqh  Diversion 


The  effects  of  the  Lindsey  Slough  diversion  on  the  general  flow 
regime  are  identical  to  the  flows  predicted  for  the  Cache  Slough  diversion. 
The  withdrawal  of  110  cfs  from  Lindsey  Slough  is  compensated  for  by  an 
increase  of  27  cfs  in  net  flow  along  Miner  Slough  and  an  82  cfs  decrease 
in  net  flows  in  the  downstream  end  of  Cache  Slough  (Figure  5).  The  net  flow 
in  Lindsey  Slough  (Channel  188)  increases  by  110  cfs  and  the  average  velocity 
increases  from  0.015  fps  in  the  Base  Case  to  0.031  fps  with  the  diversion 
(Table  1).  Net  flows  in  Cache  Slough  are  unaffected  by  the  diversion  in 
Lindsey  Slough . 


As  previously  observed,  the  water  quality  at  the  proposed  intake 
site  shows  an  improvement  over  the  base  case  simulations  as  a  result  of  the 
increased  flow  of  higher  quality  water  from  the  Sacramento  River  via  Miner 
Slough.  The  higher  quality  water  from  the  Sacramento  River  also  results 
in  a  residual  effect  by  improving  the  water  quality  in  Cache  Slough. 
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CACHE  SLOUGH  DIVERSION 

MODEL  RESULTS  FOR  SELECTED  CHANNELS  AND  JUNCTIONS 


FIGURE  5 


LINDSEY  SLOUGH  DIVERSION 

MODEL  RESULTS  FOR  SELECTED  CHANNELS  AND  JUNCTIONS 


Calhoun  Cut  Diversion 


The  diversion  and  water  quality  impacts  of  a  diversion  on  Calhoun 
Cut  would,  essentially,  be  identical  to  those  simulated  for  Lindsey 
Slough.  The  major  difference  would  occur  in  the  average  flow  velocity 
which,  depending  on  the  channel  geometry,  would  be  greater  than  that  simu¬ 
lated  for  Lindsey  Slough.  Water  quality  would,  generally,  be  the  same  as 
predicted  for  Lindsey  Slough. 

Conclusions 


Based  on  the  results  of  the  model  simulations,  the  impacts  of  the 
proposed  North  Bay  Aqueduct  diversions  on  Cache  Slough,  Lindsey  Slough  and 
Calhoun  Cut  can  be  summarized  as  follows: 

1.  Approximately  25  percent  of  the  required  diversion  flows 
will  be  met  by  increased  flows  from  the  central  Sacramento 
River  region  just  south  of  Courtland  via  Steamboat,  Sutter 
and  Miner  Sloughs.  The  remaining  75  percent  will  be  supplied 
by  a  reduction  in  downstream  net  flows  along  Cache  Slough  to 
Rio  Vista. 

2.  The  diversion  will  result  in  an  increase  of  110  cfs  in  the 
net  upstream  flows  in  the  respective  channels  and  a  corres¬ 
ponding  increase  in  the  flow  velocities.  The  increased 
flows  amount  to  approximately  six  to  nine  percent  of  the 
total  average  (predicted)  flows  for  Cache  and  Lindsey 
Sloughs,  respectively.  For  Cache  and  Lindsey  Sloughs,  the 
predicted  velocities  would  increase  to  0.014  fps  and  0.031 
fps,  respectively.  The  flows  and  velocities  in  Calhoun  Cut 
would  be  higher  due  to  the  smaller  channel  size. 

3.  Due  to  the  general  net  flow  regime  indicated  by  the  model 
simulations,  the  diversions  will  result  in  an  improvement 
of  the  water  quality  in  the  region. 
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It  should  be  noted  that  the  proposed  Peripheral  Canal  may  have 
significant  effects  on  the  expected  water  quality  in  the  region.  As 
proposed,  the  Peripheral  Canal  would  divert  Sacramento  River  water  above 
Courtland  to  the  State's  Delta  Pumping  Plant  with  provisions  for  small 
releases  into  sloughs  along  the  eastern  side  of  the  Delta.  Although  net 
Delta  outflow  would  be  maintained,  the  redistribution  of  flows  in  the 
Delta  could  result  in  increased  salt  water  intrusion  up  the  Sacramento 
River  as  a  result  of  the  lower  Sacramento  River  flows.  Consequently,  the 
possibility  exists  for  reversing  the  net  flows  in  the  lower  end  of  Cache 
Slough  and  thus  introducing  lower  quality  water  into  the  region  of  the 
proposed  North  Bay  Aqueduct  diversion. 
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ATTACHMENT  1 


CALIBRATION  AND  VERIFICATION  OF  HYDRAULIC  AND  WATER  QUALITY  MODEL 

The  calibration  and  verification  of  the  models  used  in  the  Delta 
Water  Rights  Hearing  involved  three  major  tasks. 

TASK  I.  DEVELOPMENT  OF  A  MODELING  PROGRAM 

1.  Development  of  a  program  for  the  use  of  mathematical 
models  during  the  Delta  hearings. 

2.  Incorporate  improvements  and  modifications  made  by  WRE, 
the  Department  of  Water  Resources  (DWR)  and  the  U.S. 

Bureau  of  Reclamation  (USBR)  to  the  basic  Bay-Delta 
model . 

3.  Review  available  water  quality  and  hydraulic  data 
for  use  in  the  model  calibrations. 

During  the  early  stages  of  the  project,  several  meetings  were  held 
with  Steve  Macaulay  from  the  State  Board,  Ed  Huntley,  Rich  Lerseth  and  Jim 
Snow  from  DWR  and  Rich  Cristoff  from  USBR.  DWR  and  USBR  provided  programs, 
data  decks  and  listings  for  each  of  their  models  as  well  as  sample  outputs. 

This  information  was  reviewed  and  differences  in  basic  data  were  identified. 

The  State  Board,  WRE,  DWR  and  USBR  reviewed  these  discrepancies  and  jointly 
recommended  a  modified  data  set.  These  modifications  included  several 
adjustments  to  the  data  defining  Delta  channel  properties  and  roughness 
coefficients  which  had  been  developed  by  DWR  and  USBR  in  previous  modeling 
efforts.  At  the  completion  of  Task  I,  WRE  concluded  that  a  modeling  program 
using  the  existing  WRE  tidal  hydraulics  and  watpr  quality  models  in  conjunction 
with  the  modified  data  set  for  Delta  channel  and  junction  characteristics  would 
be  appropriate  for  the  remaining  tasks. 
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Hydrodynamic  Model 

Initial  tidal  hydraulic  recalibration  attempts  using  the  data  base 
developed  in  Task  I  were  not  successful.  DWR  indicated  similar  problems 
in  calibrating  their  model  with  the  same  data  base.  It  was  therefore 
concluded  that  the  channel  roughness  coefficients  had  to  be  recalibrated 
as  a  result  of  changes  in  channel  geometry.  The  following  three  figures 
present  the  final  recalibration  results  of  the  hydraulics  model  along  the 
Sacramento,  San  Joaquin  and  Old  Rivers.  The  results  for  the  Sacramento 
River  provide  a  good  approximation  of  the  field  data.  In  general,  the  error 
ranged  from  +0.1  to  -0.3  feet  for  higher  high  water  levels  and  +0.1  to  -0.8 
feet  for  lower  low  water  levels.  The  major  calibration  difficulty  was 
simulated  values  that  were  too  low  in  the  Coll insvi lle-Rio  Vista  region. 
Calibration  results  for  the  San  Joaquin  and  Old  Rivers  were  generally  low 
and  within  0.5  feet  of  measured  tide  levels.  These  results  reflect 
difficulties  encountered  with  boundary  conditions  at  Mossdale  Bridge  and 
the  low  tide  levels  simulated  in  the  Collinsville-Rio  Vista  region  of  the 
Delta.  It  was  concluded  that  the  southern  boundary  of  the  model  should  be 
extended  along  the  San  Joaquin  River  from  Mossdale  Bridge  to  Vernalis  to 
reduce  errors  introduced  at  the  Delta  boundary.  The  model  extension  was 
made  after  the  hydraulic  calibration  and  prior  to  beginning  the  water 
quality  model  calibration. 

Water  Quality  Model 

WRE  selected  May-July  1976  for  calibration  of  the  water  quality 
models  and  August-October  1976  for  their  verification.  These  periods  repre¬ 
sent  the  best  available  data  for  low  flow  conditions.  The  final  hydrologic 
periods  used  for  the  calibration  and  verification  process  were: 

Calibration 

Period  1  May  1976 

Period  2  June  1976 

Period  3  July  1976 
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TASK  II.  PREPARATION  OF  OPERATIONAL  HYDRODYNAMIC  AND  WATER  QUALITY  MODELS 


Task  II  objectives  were  to  review  available  hydrologic  and  water 
quality  data  and  to  develop  a  reliable  data  base  for  use  in  calibrating 
and  verifying  the  hydraulic  and  water  quality  models.  During  this  task  WRF 
concluded  that  documented  tide  data  for  the  August  18-19,  1959  period  provided 
the  best  data  base  for  calibrating  the  hydraulic  model  and  data  for  May  through 
October  1976  would  be  used  to  calibrate  and  verify  the  water  quality  model 
under  low  flow  conditions. 

With  the  assistance  of  the  State  Board,  WRE  compiled  an  extensive 
and  well  documented  data  base  for  use  in  model  calibration  and  verification. 

The  water  quality  model  was  modified  to  handle  each  source  and  withdrawal 
of  water  separately;  this  change  required  data  to  handle  the  individual 
component  parts  rather  than  treating  them  in  total  as  net  Delta  consumptive 
use.  The  major  problem  encountered  during  this  phase  of  the  project  was  the 
availabi 1 ity  of  adequate  data  on  the  distribution  of  agricultural  withdrawals 
and  returns  and  their  corresponding  water  quality.  The  allocation  of  agricultural 
withdrawals  was  based  on  the  data  and  methods  developed  in  the  Bay-Delta  study 
by  DWR  and  WRE.  In  the  case  of  agricultural  returns,  an  approach  was  selected 
to  estimate  return  flow  concentrations  on  the  basis  of  the  weighted  average 
water  quality  of  the  various  contributing  sources. 

TASK  III.  CALIBRATION  OF  HYDRODYNAMIC  AND  WATER  QUALITY  MODELS 

Task  III  involved  recalibration  of  the  tidal  hydraulics  model  for 
the  August  18-19,  1959  period  and  the  calibration  and  verification  of  the 
water  quality  model  using  the  May-October  1976  data  developed  in  Task  II. 
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Ver i fication 


Period  4 
Period  5 
Period  6 
Period  7 


August  1-15,  1976 
August  16  -  September  20,  1976 
September  21  -  October  10,  1976 
October  11-31,  1976 


The  water  quality  calibration  results  compared  favorably  with  field 
data  for  Martinez,  Pittsburg,  Emmaton,  San  Andreas  Landing,  points  along 
Old  River  and  Vernalis.  Primary  difficulties  were  the  result  of  dividing 
the  calibration  periods  on  the  basis  of  months  as  opposed  to  inflow  and 
export  conditions.  Monthly  periods  did  not  provide  accurate  enough  hydraulic 
simulations  which,  in  turn,  resulted  in  simulating  average  TDS  values  which, 
in  some  cases,  were  not  representative  of  actual  conditions.  This  procedure 
was  modified  for  model  verification  and  the  periods  were  selected  on  the 
basis  of  Sacramento  River  inflow  and  export  pumping. 

When  the  verification  periods  were  simulated,  the  results  were 
unsatisfactory  during  periods  5  and  6  for  stations  from  Antioch  to  San 
Andreas  along  the  San  Joaquin  River  and  down  Old  River  to  Clifton  Court. 

The  results  indicated  that  the  model  advected  an  excessive  amount  of  salt 
water  up  the  San  Joaquin  River  during  these  two  periods,  which  represented 
low  flow-high  export  conditions.  Consequently,  adjustments  were  made  to 
the  mixing  coefficients  in  Three-Mile  Slough  and  the  channel  connecting 
Antioch  and  Collinsville  to  reduce  salt  water  intrusion  for  the  combined 
calibration  and  verification  periods.  As  a  result  of  these  changes  the 
model  Simulated  values  below  actual  field  data  for  all  stations  (except 
Antioch  and  Blind  Point)  during  the  first  four  hydrologic  periods  and  above 
field  values  for  the  final  three  periods.  Simulations  at  Martinez,  Pittsburg, 
Emmaton,  San  Andreas,  Victoria  Canal,  Delta  Mendota  Canal,  Union  Island  and 
Vernalis  provided  the  best  results.  Stations  between  Pittsburg  and  San 
Andreas  on  the  San  Joaquin  River  and  along  Old  River  to  Clifton  Court  were 
unsatisfactory  during  the  periods  5  and  6  due  to  the  continued  prediction  of 
high  salt  water  intrusion.  The  following  figures  present  the  calibration 
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and  verification  results  for  Emmaton,  Antioch  and  San  Andreas  Landing; 
these  results  are  representative  of  the  calibration  and  verification. 


As  the  results  indicate,  during  low  flow-high  export  conditions 
(as  found  in  periods  5  and  6),  the  model  overestimates  advection  of  salt 
water  up  the  San  Joaquin  River  to  San  Andreas  and  then  south  along  Old 
River  to  Clifton  Court.  Since  field  data  did  not  reflect  fhe  same  behavior, 

WRE  investigated  the  cause  of  the  high  salt  water  advection  in  the  model  and 
have  concluded  that  geometric  and  hydraulic  data  in  the  Pi ttsburg-Col 1 i ns vi 1 1 e- 
Antioch  area  may  be  inaccurate  for  simulating  hydraulic  behavior  during  these 
flow  conditions.  Therefore,  it  appears  that  the  current  model  is  limited  to 
low  flow  conditions  when  total  exports  do  not  exceed  7,000  cfs. 


1-1/ 


CORPS  OF  ENGINEERS  SAN  FRANCISCO  CA  SAN  FRANCISCO  DI— ETC  F/G  13/2 
NORTH  BAY  AQUEDUCT  (PHASE  II  FACILITIES)#  SOLANO  COUNTY#  CALIFO— ETC (U> 
MAY  82 


UNCLASSIFIED 


AUGUST  13-19/  1959 
CALIBRATION  RUN  £5 


/Weftfloe 


CUitMy;  ~n)5  txlujci 


FIGURE  5 


FIGURE  6 


APPENDIX  G 


WATER  CONSERVATION  ASSUMPTIONS  OF  DWR'S  WATER  ACTION  PLAN 
FOR  THE  SOUTHWEST  SACRAMENTO  VALLEY  SERVICE  AREA 

(This  appendix  describes  the  water  conservation  measures 
involved  in  a  program  whose  existence  was  assumed  by  the 
preparers  of  the  Water  Action  Plan  for  the  Southwest 
Sacramento  Valley  Service  Area  for  estimating  "conservation" 
demand.  The  estimates  appear  in  Tables  3-2  and  3-13  of 
this  EIR/EIS.  The  text  of  this  appendix  was  exerpted 
directly  from  DWR’s  Water  Action  Plan  for  the  Central  and 
South  San  Francisco  Bay  Area,  1979.) 

Potential  for  Urban  Water  Conservation 

Water  conservation  is  important  because  it  can  free  presently 
developed  water  supplies  for  other  uses  or  can  delay  the  time  when  future 
water  supplies  need  to  be  developed.  Conservation  indicates  more  efficient 
use  of  water,  or  using  smaller  amounts  of  water  to  satisfactorily  perform 
the  same  function  as  larger  amounts  of  water.  In  some  cases,  this  can  be 
accomplished  by  changing  or  modifying  a  plumbing  fixture  or  appliance  with 
no  behavioral  change  needed  from  the  user.  Other  savings  involve  a  change 
in  behavior  or  habits,  such  as  using  less  water  for  landscape  irrigation. 

DWR  has  analyzed  the  potential  water  savings  in  the  entire  San 
Francisco  Bay  Basin  1/  for  the  following  categories:  municipal  interior  and 
exterior,  industrial,  and  water  purveyor/distributor  leak  detection  and  repair. 

To  analyze  the  potential  water  savings  in  the  municipal  interior 

and  exterior  category,  DWR  analyzed  residential  water  use  only.  Although 

municipal  also  includes  commercial  and  governmental  uses,  potential  water 

savings  were  assumed  to  be  in  the  same  proportion  as  residential. 

\J  San  Francisco  Bay  Basin,  as  designated  by  the  "Water  Quality  Control  Plan 
Report,  San  Francisco  Bay  Basin",  SWRCB,  1975. 
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DWR  has  analyzed  Che  potential  water  savings  in  the  entire  San 


Francisco  Bay  Basin  1/  for  the  following  categories:  municipal  Interior  and 
exterior,  industrial,  and  water  purveyor/distributor  leak  detection  and  repair. 

To  analyze  the  potential  water  savings  in  the  municipal  interior 
and  exterior  category,  DWR  analyzed  residential  water  use  only.  Although 
municipal  also  Includes  commercial  and  governmental  uses,  potential  water 
savings  were  assumed  to  be  in  the  same  proportion  as  residential. 

Based  on  the  analysis,  DWR  estimated  that  the  reduction  in  urban 
water  demand  for  the  San  Francisco  Bay  Basin  1/  with  implementation  of  a  water 
conservation  program  would  be  about  7  percent  in  1980,  14  percent  in  1990,  and 
17  percent  In  the  year  2000.  Assuming  the  percentages  are  also  applicable  to 
the  study  area,  water  savings  in  the  central  and  south  San  Francisco  Bay  area, 

3 

using  the  DWR  E-150  water  demand  projections,  would  be  74  hm  in  1980, 

3  3 

169  hm  in  1990,  and  228  hm  in  2000.  (In  Alameda  and  Contra  Costa  Counties, 
DWR  projected  that  the  future  Increase  in  industrial  water  demand  would  be 
approximately  equal  to  the  reduction  in  water  use  because  of  additional 
recycling.  Therefore,  the  Industrial  water  demand  in  Alameda  and  Contra 
Costa  Counties  was  subtracted  from  the  DWR  projections  before  applying  the 
water-saving  percentages.  The  resulting  percentage  reductions  were  6  percent 
in  1980,  13  percent  in  1990,  and  15  percent  in  2000). 

The  various  water-savings  categories  and  the  potential  savings,  used 
in  computing  water  savings  for  the  San  Francisco  Bay  Basin  1/,  are  discussed 
in  the  following  paragraphs.  In  addition,  DWR  water-savings  projections  are 
compared  with  those  developed  by  J.  B.  Gilbert  and  Associates  for  ABAG. 

Interior  Use 

Based  on  studies  of  several  water  systems  in  the  San  Francisco 
Bay  Basin  1/ ,  it  was  assumed  that  of  the  total  municipal  demand,  65  percent  is 
for  Interior  use  and  35  percent  is  for  exterior  use. 

1 /  San  Francisco  Bay  Basin,  as  designated  by  the  "Water  Quality  Control  Plan 
Report,  San  Francisco  Bay  Basin”,  SWRCB,  1975. 
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Potential  interior  savings  have  been  estimated  for  five  activities: 
new  construction,  replacement  of  demolished  structures,  rehabilitation  or 
remodeling  of  existing  structures,  replacement  of  worn-out  appliances  and 
fixtures,  retrofitting  of  water  conservation  devices  in  existing  fixtures,  and 
changing  personal  water-use  habits  through  conservation  awareness. 

New  Construction.  New  construction  here  refers  to  structures 
added  due  to  increased  demand  for  housing.  In  1976  the  California  Legis¬ 
lature  passed  AB  1395,  which  requires  that  after  January  1,  1978,  newly 
installed  toilets  will  have  a  maximum  flush  of  3.5  gallons  (13.2  litres). 
Previously  toilets  required  5  to  7  gallons  per  flush.  According  to  DWR 
Bulletin  198,  this  will  amount  to  an  18  percent  reduction  in  interior  use 
or  when  multiplied  by  65  percent  interior  use,  an  11.7  percent  reduction 
in  municipal  demand. 

The  Regulation  for  Appliance  Efficiency  Standards  as  amended  on 
December  22,  1977,  by  the  Energy  Resources  Construction  and  Development  Com¬ 
mission,  established  maximum  flow  rates  for  shower  heads,  lavatory  faucets 
and  sink  faucets  sold  or  offered  for  sale  in  California  after  that  date. 

For  shower  heads  the  maximum  flow  rates  are  either  2.75  or  3.00 
gallons  per  minute  (10.4  or  11.4  litres  per  minute),  depending  on  the 
pressure.  For  lavatory  and  sink  faucets  the  maximum  flow  rate  is  2.75  gpm 
(10.4  1pm).  The  effect  of  these  measures  (not  including  toilets)  would  be  a 
reduction  of  24  percent  of  indoor  use,  or  15.6  percent  of  municipal  demand. 

The  effect  including  the  toilet  legislation  is  to  decrease  interior  residen¬ 
tial  use  by  42  percent  and  total  municipal  use  by  27.3  percent.  The  reduction 
factors  are  applied  to  the  increase  in  municipal  demand  brought  about  by  the 


added  structures. 


Demolition.  A  certain  number  of  existing  structures  will  be 
demolished.  Replacement  structures  must  meet  the  same  water-conservation 
criteria  as  new  construction. 

The  Southern  California  Association  of  Governments  (SCAG)  pro¬ 
jected  that  6  percent  of  the  housing  units  existing  in  1975  may  be  demol¬ 
ished  by  2000.  It  was  assumed  this  would  be  the  same  for  the  Bay  area. 

Using  a  straight-line  projection,  this  would  be  about  0.24  percent  per  year. 
This  percentage  times  the  number  of  years  and  times  the  conservation  reduc¬ 
tion  factors  gives  the  reduction  to  be  applied  for  each  of  the  future  years. 
The  reductions  are  applied  to  present  municipal  demand. 

Rehabilitation .  In  addition  to  new  construction  and  demolition, 
a  certain  amount  of  rehabilitation  and  remodeling  will  be  accomplished 
within  the  study  area.  SCAG's  estimated  rehabilitation  needs  of  8  percent 
of  existing  units  were  assumed  to  be  the  same  for  the  Bay  area.  Since  infor¬ 
mation  on  rehabilitation  actually  accomplished  is  minimal  and  was  not  pre¬ 
dicted,  a  25  percent  accomplishment  factor,  or  2  percent  of  existing  units 
by  year  2000,  was  assumed.  Rehabilitation  would  Include  plumbing  fixtures  in 
accordance  with  the  conservation  requirements  of  new  construction  except  for 
pressure-reducing  valves  and  hot-water-pipe  insulation.  The  reduction  per 
unit  rehabilitated  will  be  11.7  percent  before  1980  and  20.8  percent  there¬ 
after.  Reductions  are  applied  to  present  municipal  demand. 

Replacement.  Surveys  by  DWR  and  others  have  shown  that  the 
expected  life  of  faucets  and  washing  machines  varies  from  6-10  years, 
depending  upon  the  quality  of  the  water.  For  this  report,  a  useful  life 
of  10  years  is  assumed.  It  is  also  assumed  that  after  1980  as  they  wear  out 
they  will  be  replaced  with  water-saving  models.  A  9.1  percent  reduction  in 
municipal  demand  is  projected  for  each  unit.  One-half  of  the  replacement  will 
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cake  place  by  1990  and  Che  remainder  by  2000.  AlChough  Coilec  mechanisms  will 
also  wear  ouc  afcer  10  years  or  less,  replacemenC  wich  existing  type  parts  is 
assumed,  wich  no  resultant  savings. 

Retrofit.  Installation  of  retrofit  devices  can  reduce  interior 
water  use  by  20  percent.  The  devices  Include  toilet  tank  displacement  dams  or 
other  toilet  devices,  and  low-flow  shower  heads  or  shower  flow  restrictors. 

By  1980  every  household  in  the  study  area  probably  will  have  had  an  oppor¬ 
tunity  to  secure  these  devices  in  conservation  kits  and,  based  on  previous 
conservation  programs,  30  percent  of  the  households  will  Install  the  devices. 
Twenty  percent  reduction  of  30  percent  of  households  times  65  percent  Interior 
use  gives  a  reduction  to  present  municipal  demand  of  3.9  percent  in  1980. 

This  will  be  reduced  to  less  than  one  percent  by  2000,  as  retrofitted  fixtures 
are  replaced  with  new  water-conserving  fixtures  due  to  demolition,  rehabilita¬ 
tion,  and  replacement. 

Changing  Personal  Water  Ose  Habits.  Another  way  in  which  significant 
water  conservation  could  be  effected  would  be  by  changing  personal  water  use 
habits.  These  could  Include  not  running  faucet  water  continuously  while 
brushing  teeth  or  shaving,  systematically  repairing  leaking  plumbing,  washing 
only  full  loads  of  dishes  and  clothes,  not  using  toilet  as  waste  receptacle, 
taking  shorter  showers,  and  others. 

During  the  1976-77  drought,  the  Sa‘.  Francisco  Bay  Region,  as  with 
many  other  areas  in  the  State,  responded  to  curtailment  in  water  supply  by 
various  means,  including  public  education  on  water  conservation  awareness  that 
appealed  to  change  in  personal  water  use  habits  to  eliminate  waste  and  use  of 
water. 

A  quantitative  evaluation  of  the  water  savings  from  changing  personal 


habits  was  not  included  in  the  study  because  there  is  insufficient  basis  to 


predict  long-term  effects  on  water  conservation.  The  recent  two  drought 
years'  experience  have  shown,  however,  that  they  can  contribute  significantly 
to  water  savings. 

Exterior  Use 

The  largest  portion  of  exterior  water  use,  about  90  percent,  is  used 
for  irrigating  lawns,  shrubs,  and  home  vegetable  gardens.  The  remaining  10 
percent  is  used  for  car  washing,  swimming  pools,  and  cleaning  driveways,  side¬ 
walks  and  streets.  Substantial  reduction  in  use  could  be  achieved  by  educating 
the  public  on  proper  watering  techniques  to  eliminate  overwatering  and  waste. 
According  to  Bulletin  198,  20  percent  of  applied  exterior  water  is  in  excess 
of  demands.  Therefore,  a  reduction  of  5  percent  should  be  attainable  and  was 
assumed  for  this  report. 

The  use  of  low-water-using  plants  or  landscaping  with  no  water  use, 
such  as  gravel  or  rock,  can  save  appreciable  amounts  of  water.  This  type  of 
landscaping  would  most  likely  be  done  in  areas  of  new  construction  and  a  reduc¬ 
tion  of  10  percent  in  the  increased  exterior  demand  can  be  expected. 

Industrial  Use 

Reduction  in  industrial  use  will  occur  because  of  the  necessity  to 
reduce  energy  and  sewer  discharge  costs,  replace  old  equipment  as  it  wears  out 
with  more  efficient  equipment,  use  efficient  equipment  and  processes  in 
future  plants  and  industries,  and  recycle  and  reclaim  water.  This  will  produce 
an  assumed  savings  of  5  percent  in  1980,  15  percent  in  1990,  and  17  percent 
in  2000. 

Leak  Detection  and  Repair 

Water  savings  would  be  effected  through  initiation  of  a  delivery 
system  leak-detection  program.  A  study  by  EBMUD  concluded  that  a  utility  with 
about  8  percent  unaccounted-for-water  could  effect  a  detection  and  repair  pro¬ 
gram  resulting  in  a  2  percent  reduction  in  total  demand. 
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A  detailed  analysis  of  each  water  supply  system,  which  would  be 
required  to  determine  the  potential  water  savings  from  a  leak-detection  pro¬ 
gram,  was  beyond  the  scope  of  this  study.  However,  a  goal  of  one  percent 
for  1980  and  two  percent  thereafter  seemed  reasonable,  and  was  used  for  esti¬ 
mating  potential  water  savings. 
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